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Marketing hype 
doesn't sell anything 


One of the disadvantages of the all the new 
so-called high technology devices which are 
swamping the market is the high level of mar- 
keting nonsense which accompanies these 
products. In fact, there is so much “hype” in 
today's marketplace that it must build up the 
suspicion, at least in the minds of cynical 
buyers, that most of these new products aren't 
what they're cracked up to be. 

Tt affects us here at SILICON CHIP too. Every day, lots of press releases come 
over the desk and when we read some of them we wonder why the companies 
concerned ever bothered producing the product; if they need that much hype, 
they must be garbage! 

As you might expect, a lot of these press releases never see the light of day, or 
at least they don't appear in SILICON CHIP. Others we attempt to make some 
sense of, filtering out the real information from the bull. You'd be amazed at how 
often a two or three page press release comes down to just a couple of para- 
graphs. 

Just to give you some idea of the level of this nonsense, I'll give you a few 
examples. One of the common claims is that a product is "ergonomically 
designed". As far as I can determine, such a product has knobs or buttons on it 
which have some function. At least, I don't think any manufacturer would admit 
to producing a device that was "not ergonomically designed", 

Then there are products, often software, which offer "full functionality" on a 
PC, Mac or whatever. I think this means that they will work on a PC, Mac or 
whatever. I really don't think that these products would be on sale if they didn't 
offer this "full functionality" but then again, you never know. 

Of course, all software that runs under Windows 95 or NT is "interactive and 
easy to use" which is, as anyone who has used some of this software knows, a 
load of old cobblers. Of course, many CAD programs are intuitive as well, which 
Ithink means that you can use them before you've opened the manual. We know 
that's not true either. 

And the reason they're "intuitive" is to "increase the design throughput, 
minimising commissioning times and speeding up the product time-to-market 
cycle". Heaven forbid that any product or software would actually slow down 
the product time-to-market cycle. That wouldn't do at all, would it? 

For me, much of this hype appears to be written by public relations people 
who really don't have a clue what they are writing about, or perhaps, the 
products concerned really don't have any features worth talking about anyway. 

More than ever, the warning "Caveat Emptor" or "Let the Buyer Beware" is as 
relevant today as it ever was. So look out. If you see meaningless hype accompa- 
nying a product, watch out. And if you are the person who actually writes this 
stuff, please don't. 


Leo Simpson 


Advertisers are warned that they are responsible forthe content of all advertisements and that they must conform to the Trade Practices Act 1974 
oras subsequently amended and to any governmental regulations which are applicable. 
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...and here's how it appeared 


on the computer screen. 


The “paperless aeroplane” is soon to be 
followed by the *paperless car". Just as 
Boeing entirely designed their 777 airliner 
on computer screens, so Mazda expects to 
follow with automotive design. 


Long recognised as one of the 
world's most innovative car manufac- 
turers, Mazda is to invest more than 
$A200 million in a process that will 
see new cars designed completely on 
computer screens. The new process, 


known as the Mazda Digital Innova- 
tion (MDI) scheme, will cover all de- 
sign stages from R&D through to ac- 
tual component production. 

Mazda says that MDI is being devel- 
oped so that the company can quickly 
respond to changes in demand and 
produce profits from even relatively 
small-scale production runs. Of the 
$A200 million to be invested, $A111 
million will be spent on computer 
hardware and software and a further 
$A88 million on machines and equip- 
ment. Around 4000 new computers 
are to be bought, while a further 1000 
existing machines are to be upgraded. 

In the MDI system, product design 
and production engineering will be 
developed 3-dimensionally. All prod- 
uct data will be digitally processed to 
create digital mock-ups, This will al- 
low the simulation of: 

(1) layouts of the engine bay, cabin, 
etc; 

(2) interference and gaps between ad- 
joining parts; 

(3) ease of maintenance and access to 
parts; and 

(4) ease of assembly. 

In addition to the shape of the ob- 
ject, product data such as quality, per- 


The interior of the Metro was modelled in digital 3-dimensional form prior to 
construction, As well as providing a broad overview, this approach also allows 
the design to be examined for errors and ease of assembly. 


formance and cost will be digitised. 
Advanced machining and assembly 
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YOU CAN 
AFFORD 


AN INTERNATIONAL 
SATELLITE TV 
SYSTEM 


SATELLITE ENTHUSIASTS 
STARTER KIT 


YOUR OWN INTERNATIONAL 
SYSTEM FROM ONLY: 


$995 


FREE RECEPTION FROM 
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е 400 channel dual input receiver 
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1.8m solid ground mount dish 
e 20°K LNBF 
• 25m coaxial cable 
e easy set up instructions 
e regular customer newsletters. 


BEWARE OF IMITATORS 
Direct Importer; AV-COMM PTY. LTD. 
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Tel: (02) 9949 7417 / 9948 2667 
Fax: (02) 9949 7095 


VISIT OUR INTERNET SITE http:/www.avcomm.com.au 
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information on international band 
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The body structure of 
the Metro as seen on the 


MDI system. 


A digital machine in a digital factory conducts a trial component assembly. 


н антра Е 


mirer 


Design changes can be made with ease at this stage, reducing costs and model 
development time and potentially improving build quality, 


facilities will be introduced and the 
system will also contribute to factory 
management, keeping track of such 
things as process control, labour hours 
and quality control. 

Trials of the new system began as 
early as mid-1995, the recently-intro- 
duced Mazda Metro being one of the 
vehicles used to “prove” the process. 
The company plans to fully apply MDI 


on all vehicles whose design is frozen 
after the spring of this year. 

With most of the component parts 
of a car produced and often devel- 
oped by external suppliers, this type 
of design process cannot be under- 
taken in isolation. Mazda is therefore 
encouraging its component suppliers 
to also make use ofthe new system, so 
that it is fully effective. sc 


Motherboard upgrades 
for your computer 


How to avoid reinstalling — 


Windows 95 


You don't have to reinstall Windows 95 
when you upgrade the motherboard in 
your computer. Here's how to save time 
and avoid the hassles of reinstallation. 


By JASON COLE 


In the article, “*!#$*&@* Comput- 
ers” in the February 1997 issue, the 
author referred to the need to reinstall 
Windows after replacing the mother- 
board in his system. However, pro- 
vided your old motherboard hasn’t 
failed and you are simply upgrading, 
you don't have to do this. 

The trick is to remove all the device 
drivers for your hardware before re- 
moving the old board. Here is the pro- 
cedure I use and it does work as I һауе 
done it numerous times: 

(1) Either boot into SAFE MODE or 
exit into DOS and type WIN/D:M (ie, 
start Windows in SAFE MODE with no 
network). 

(2) When Windows has loaded in 
safe mode, click on the START button 
then select SETTINGS and CONTROL 
PANEL. In the Control Panel, double 
click on SYSTEM. This brings up the 
System Properties box. 

(3) Click on the DEVICE MANAGER 
tab and systematically remove all de- 
vices. This deletes that portion of the 
registry that contains the hardware 
profiles. A couple of things to note: 

(a) Occasionally, after deleting the 
keyboard, mouse or Com Port 1 (usu- 
ally the Mouse port), you may lose 


control of the key- 
board or mouse. So, 
if possible, remove 
these last otherwise 
continue using the 
keyboard or restart 
again straight into 
SAFE MODE. This 
can be done by press- 
ing F8 when the 
"Booting Windows 95" message ap- 
pears and selecting SAFE MODE from 
the list of options. Keyboard control 
should return. 

(b) When removing the Standard 
IDE/ESDI Hard Disk Controller, re- 
member that these are the parent de- 
vices and that the Primary/Secondary 
IDE Controller cannot be removed on 
its own. 

(4) When all the devices have been 
removed click the START button, then 
select SHUT DOWN and SHUT DOWN 
THE COMPUTER. 

(5) When the computer has shut 
down, switch off the power and in- 
stall the new motherboard and any 
new cards. When Windows 95 starts 
up again with the new motherboard, 
it initially does not know what it has 
to work with. This is exactly the same 


Fig. 


the trick is to delete all the device drivers 


before removing the old motherboard. You do that by 
selecting each device in turn and clicking Remove. 


as if you had installed Windows 95 
from scratch or if you reinstalled it. 

(6) When it starts for the first time 
after replacing the motherboard, Win- 
dows 95 will detect that it has no 
video adapter setting and offers to de- 
tect it automatically. At this point, 
click on YES and allow it to do an auto 
detect for hardware components (oth- 
erwise known as the “Add New Hard- 
ware Wizard"). 

(7) Once it has finished detecting 
the video card, you may be asked to 
restart the computer to implement the 
changes. Upon restarting, the new Plug 
and Play (PnP) BIOS will continue to 
detect components and update the reg- 
istry. 

Any non-PnP cards that are not de- 
tected should be installed manually 
in the usual way (see Feb. 1997). sc 
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The PowerHouse is the one-stop-shop for electronic enthusiasts. Everything you could possibly want is under one roof. From the 
smallest components and kits to professional testing equipment like state-of-the-art hand held multi-meters and digital oscilloscopes. 
If you're buying for a gift our experienced staff will ensure your purchase will be well received. 
Our reference library, huge range of technical books and manuals will keep 


enthusiasts at the cutting edge of the electronics field. If Ham Radio is 
your game then our fully operational ham shack and trained staff will 


Weller Solder Station 

Features new Ceramic heater technology with zero-crossing 
circuitry for longer element life and no switching spikes. ESD 
(static-safe) allows use with 
sensitive electronic circuitry. 
Variable temperature 
control, adjustable from 
285-455degrees C. 
Lightweight handpiece. 
Model 92IZXID. 
Cat T 3820 


$145 


Weller 


Fluke 18 Auto Multimeter 
Rugged, easy to use meter for the most common 
automotive measurements: VDC, VAC, Ohms, Diode 
Test and Capacitance. Min/Max: Records the minimum 
and maximum voltage automatically. Great for 
monitoring voltage variations or for catching glitches. 
Open/Short Capture: clearly displays hard to find 
intermittent opens and shorts in electrical circuits 


ї 


Function Мах Input Smallest Resolution Accuracy 
DC Volts: 600У 1mV + (1.9% + 3) 
AC Volts: 600ү 1ту +- (0.9% + 1) 
Ohms: 40Mohm 0.1 ohm + (0.9% + 1) 


Capacitance: 10000 mF 0.001mF +- (1.9% + 2) 
Continuity: Beeper sounds for contact <25ohms, for contacts 

>=250ms. 
Cat Q 1636 


$219 кыш 


help with all your communications needs. So come in and see the 
new Dick Smith Electronics PowerHouse for yourself. It's more 
than a store, it's the answer to all your electronics and 
communications needs. 


e Box | 
This high quality Kalex UV Exposure Box is ideal for schools, 

TAFEs, small business or home use. An easy way to expose 
sensitised PCBs. This product requires a W-1362 IEC Mains 

Lead (Not - 
supplied) 
Cat N-5986 


$290 


PCB Technical Design Kits 

A range of 3 different kits to create your own high 
quality PCBs using positive photo resist. All kits include 
2 pre-sensitised PCBs, knife, developer, donut pad, 
sheets, PC artwork tapes and DIP patten sheets. Kits 2 
and 3 include a wider range of patterns, 


$1395 ШЕ 


Cat N 5981 


$2275 


Cat N 5982 
9085 


Cat N 5983 


Be prepared For MS Office 97 
With These Great Books! 

The Complete Idiot's Guide to Office ic 
New computer users will love learning from this fun and witty 
book about Office 97 without fear of falling asleep before 


finding out, "what does this button do?" 
Cat B 6994 


Teach You 


used to teach the reader how to become an accomplished user in Microsoft's 
latest upgrade to its world renown "Office" suite of programs. What great value. 
You get a CD to help you along the way for the price of a book alone! 

Cat B 7053 


Microsoft > 97 Professional 6-in-1 
One of the most concise guides available covering all of the important features of 


the latest version of each application in the integrated suite of Excel, Word, 
PowerPoint, Access, Schedule and Mail. А 


Cat B 7017 
(VÍ EXTENDED (VÍ WORKING DISPLAYS OF 
ELECTRONICS RANGE KITS, SECURITY SYSTEMS, 
| Uf TECHNICAL LIBRARY COMMUNICATIONS, 


TEST EQUIPMENT AND MORE 
(VÍ KNOWLEDGEABLE STAFF | 
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FAX ORDERS (02) 9805 1986 MAIL ORDERS REPLY PAID 160 
| PO Box 321, NORTH RYDE 2113 


No postage stamp required 


VISIT OUR WEB SITE www.dse.com.au 
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By JOHN CLARKE 


Watch two TV channels at once! 


If you want to watch two TV channels at once, this 
Picture-in-Picture unit will come in handy. It will 
enable you to check on the golf, cricket or your 
second favourite show while also watching another 
channel. It's easy to build and all functions are 
infrared remote controlled. 


TV Picture-in- 
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OW MANY times have you 

wanted to see what is happen- 

ing on a second TV channel 
while watching another program? It 
may be that the program that you want 
to watch next starts before the present 
one is finished or there are two pro- 
grams that you want to see but they 
are showing at the same time. You 
may also want to watch another chan- 
nel while the advertisements are on 
but not want to miss the show when it 
comes back on. With this Picture-in- 
Picture unit you can do all those things 
and more. 

Picture-in-picture or PIP on a tele- 
vision screen means that there is a 
second small picture of another chan- 
nel superimposed on the main pic- 
ture. It is usually about 1/6th the size 
of the screen and so it does not nor- 
mally detract too seriously from the 
main program. If it does cause prob- 
Jems, it can either quickly be switched 
off or “flicked” (using the ROTATE 
button) to another corner of the 
screen. 

You can also quickly swap 


As shown in the photos, the TV 
Picture-In-Picture Unit is housed in a 
slimline plastic case with terminals at 
the rear for the audio and video con- 
nections. On the front is the power 
switch, a power indicator LED and a 
window for the infrared remote con- 
trol sensor. The handheld remote con- 
tro] takes care of all functions, except 
for power on/off switching. 

To make the construction easy, the 
PIP unit is based on a pre-built mod- 
ule which performs all the video func- 
tions. We have added in the audio 
and remote control facilities to com- 
plete the unit. 


What you need 

Two video sources are required for 
the PIP unit to operate and this would 
normally be provided by two video 
players. Just about every household 
has at least one VCR and many have 
two, although often the tape transport 
mechanism in the olderunit has failed. 


Adds a small picture (PIP) of 
another channel to one 
corner of the TV screen 

PIP can be displayed in any 
corner of the screen 

Main picture & PIP can be 
swapped at the press of a 
button 

Audio automatically swaps 
with picture swap. 

Audio signal can be either for 
the main picture or for the 
PIP. 

* Audio mute facility 

* Stereo or mono audio 
Remote control functions for 
all features 

Direct video or RF modulator 
output (channel 0 or 1) 


the PIP with the main pic- 
ture, just by pressing the 
SWAP button on the re- 
mote control. When this 

is done, the original PIP 

is viewed full size, while 
the original full-sized pro- 
gram is shrunk to the smaller 
PIP area. The sound is automati- 
cally swapped with the picture. 

Note that you can also swap the 
sound from one channel to the other, 
so that either the main or PIP channel 
can be heard. 

Another very useful feature is a 
sound muting facility. This is particu- 
larly handy for advertisements which 
are usually at a louder volume than 
normal program material. 


This handpiece remotely selects all the 
functions of the Picture-In-Picture Unit. It 
lets you move the PIP to any corner of the 
screen, swap between the PIP and the main 
picture, and swap and mute the audio. 
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By default, the PIP appears in the bottom righthand corner of the screen when 


That doesn't matter — it's the tuner 
section of the older unit that we're 
really after and provided that still 
works, it can be pressed into service. 

If you don't have a second VCR, you 
can probably obtain a junked unit quite 
cheaply from a video repair shop. 
Don't worry too much about the tape 
transport mechanism — just make sure 
that the tuner/RF section works. An 
old Beta player could probably be 
picked up for a few dollars (or even 
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itis turned on. It can be moved to any of the other corners of the screen at the 
press of a button. Note that the PIP quality is not as good as the main picture. 


given away), for example. 

Although using two VCRs to pro- 
vide the two channels is the obvious 
way to go, it may be possible to modify 
the TV set in some cases so that it can 
function as a signal source. That way, 
only one VCR would be necessary to 
provide the second channel. Modify- 
ingthe TV set would involve breaking 
the audio and video signal paths at 
the appropriate points so that the PIP 
unit can be interposed. 


Don’t do this unless you are experi- 
enced with TV/video circuits and 
know exactly what you are doing. Be 
aware also that some older TV sets 
may have a live chassis and that any 
modifications will invalidate the set's 
warranty. Add in any technical diffi- 
culties that you may encounter (sig- 
nal levels, etc) and you can see why 
we recommend the two-VCR ap- 
proach. 

Fig.1 shows a typical installation 
for the PIP Unit. The two VCRs re- 
ceive the incoming RF from the an- 
tenna via a splitter and their audio 
and video outputs are fed to the PIP 
Unit. The RF modulated output гот’ 
the PIP unit (channel 0 or 1) is then 
fed to the antenna input (RF IN) of the 
TV receiver. 

Alternatively, the audio and video 
outputs from the PIP Unit can be fed 
to the TV receiver, provided the set 
has provision for these inputs. The 
left and right (L & R) audio outputs 
can also be fed to a stereo amplifier. 

Note that although Fig.1 depicts 
stereo VCRs, mono VCRs can also be 
used — just use mono cables and con- 
nect to either the left or right audio 
channel of the PIP unit. 


Block diagram 

Fig.2 shows the block diagram of 
the TV PIP Unit which can be divided 
into audio and video sections. The 
audio section (IC5, IC6a, IC6b & IC6d) 
accepts the stereo inputs from the 
VCRs and produces a single output 
(AUDIO OUT) which may be switched 
between either VCR or muted. In ad- 
dition, the left and right channels of 
the selected source are mixed to pro- 
duce a mono signal which is fed to the 
video modulator audio input. 

The video outputs from the VCRs 
are fed to the video inputs of the PIP 
board. The output from this board is 
either video 1, video 2 or a picture-in- 
picture signal. This output is then split 
two ways. First, itis buffered by driver 
stage 04 to provide the video output 
signal. And second, it is fed to the 
video modulator which produces the 
alternative RF output signal. 

As mentioned before, the remote 
transmitter controls all the functions 
of the PIP unit. The PIP button 
switches the picture-in-picture display 
on or off, while the SWAP button be- 
lowitswitches the PIP and full-screen 
channels (the audio automatically 
swaps as well). You can also use the 


adjacentaudio SWAP button to switch 
the sound from the main picture to 
the PIP, or vice versa. 

The ROTATE button selects which 
corner of the screen plays host to the 
PIP. This button sequentially moves 
the PIP display anticlockwise to the 
next corner of the screen each time it 
is pressed. 

Finally, as its name implies, the 
MUTE button kills the audio. 

The signals from the remote control 
unitare picked up by a remote control 
receiver circuit which is based on IC1. 
Its output is then fed to the control 
logic block (IC2-IC4) and this in turn 
controls the audio switching and the 
PIP board. 


Circuit details – transmitter 


Fig.3 shows the circuit for the IR 
Transmitter. IC1 is an SM5021B en- 
coder which outputs a unique code 
for each switch. This code gates a 
38kHz carrier on and off and the out- 
put at pin 15 then drives Darlington 
transistor pair Q1 & Q2. These in turn 
drive IRLED1 via a 4.70 current limit- 
ing resistor. The 38kHz carrier is de- 
rived by dividing the 455kHz oscilla- 
tor frequency at pins 12 & 13 by 12. 

LK1 and LK2 are included to alter 
the coding for each switch. This will 


Fig.1: the PIP Unit accepts 
video and audio signals 
from two VCRs. The 
processed output from the 
PIP Unit is then fed to the 
TV set, either via the 
antenna socket or via video 
and audio inputs (if fitted). 


Fig.2: block diagram of the PIP 
Unit. The PIP board (bottom, 
centre) processes the video 
signals from the two VCRs and 
produces a single PIP signal. It 
also controls the logic 
circuitry which switches the 
audio signals from the two 
VCRs. 
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the IR Transmitter. 
IC1 is an 5М5021В 
encoder which 
outputs a unique code 
for each switch. This 
code gates a 38kHz 
carrier on and off and 
the output at pin 15 
drives Darlington 
transistor pair Q1 & 
Q2. These in turn 
drive IRLED1. 
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VIEWED FROM BELOW. 


IR TRANSMITTER 


avoid conflict with another remote 
control which uses the same device. 
Normally, these can both be left open 
for the default coding. Connecting ei- 
ther or both pins 1 & 2 ofIC1 to ground 
will change the code. 


Circuit details — PIP unit 
Refer now to Fig.4 for the circuit 
details of the PIP Unit. It's designed 


around the PIP board which, as men- 
tioned above, comes as a pre-built 
module. 

Starting at the top lefthand corner, 
IRD1 picks up the signals from the 
handheld transmitter. This 3-termi- 
nal device is actually a bit more com- 
plicated than it looks. It contains an 
IR receiver diode, an amplifier tuned 
to 38kHz, a 38kHz bandpass filter, an 


Specifications 
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automatic gain control (AGC) section 
and a detector. Its output is a digital 
pulse train identical to that generated 
by the transmitter but inverted. 

Q1 is used to re-invert the signal, 
after which it is fed to pin 2 of decoder 
IC1 (SM5032B). The decoding links 
LK1 and LK2 must match those in the 
transmitter, to ensure compatibility. 

IC1 has eight outputs (A-H) and 
these match the switches in the trans- 
mitter. In this circuit, however, we 
only use the A, B, C, E & F outputs 
which are all momentary action. 

Pressing the ROTATE (A) switch on 
the transmitter will produce a high 
output on the ‘A’ output of decoder 
IC1. Similarly, pressing the other but- 
tons on the transmitter produces highs 
on the other decoder outputs. 

The 'C' output (PIP) of IC1 drives 
the clock input of flipflop IC2a. Each 
time 'C' goes high, IC2a's Q output 
(pin 1) toggles (low to high or high to 
low). When this output goes high, the 
output of Schmitt NAND gate IC3d 
goes low. This selects the picture-in- 
picture function for the PIP board. 

The ‘A’ output (ROTATE) of IC1 is 
buffered by gates IC3a & IC3b. When 
the ‘A’ output goes high, the inputs to 
IC3c are pulled high via the .012uF 
capacitor and IC3c's output goes low. 
After about 12015, the capacitor 
charges via its associated 10kQ resis- 
tor and so IC3c's output goes high 
again. 

As a result, IC3d delivers а 120us 
high-going pulse to the PIP input of 
the PIP board (assuming that pin 8 of 
IC3d is high). This short pulse in- 
structs the PIP board to rotate the pic- 
ture-in-picture display to the next po- 
sition on the screen. The pulse dura- 
tion is not critical by the way and can 
be anywhere between 145 to 10ms for 
the rotate function to work correctly. 

The ‘B’ output of IC1 drives a sec- 
ond flipflop designated here as IC2b. 
This also toggles its Q output (pin 13) 
at each positive going pulse to the 


Fig.4 (right): the signals from the 
handpiece are picked up by IRD1 and 
decoded by IC1. The decoded outputs 
then drive the PIP module via logic 
circuitry. CMOS analog switch IC5 
switches the audio signals and is 
controlled by IC1 via flipflops ICaa & 
IC4b and transistors Q1 & Q2. The 
modulator produces an RF output 
signal on either CHO or CH1. 
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Fig.5: install the parts on the PC board as shown in this wiring 
diagram. Note that the two links shown dotted are mounted on 
the main board beneath the PIP module. 


TABLE 1:RESISTOR COLOUR CODES 


4-Band Code (1%) 5-Band Code (1%) 

brown black yellow brown brown black black orange brown 
orange white orange brown orange white black red brown 
brown black orange brown brown black black red brown 
green blue red brown green blue black brown brown 
yellow violet red brown yellow violet black brown brown 
ted red red brown red red black brown brown 
brown black red brown brown black black brown brown 
brown grey brown brown brown grey black black brown 
brown black brown brown brown black black black brown 
violet green black brown violet green black gold brown 
yellow violet gold brown yellow violet black silver brown 


а 
о 
а 
а 
а 
о 
Q 
QO 
Q 
Q 
QO 
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Use the shielded cable and the connectors supplied with the PIP module to 
make the connections to the main board. A small round piece of red Perspex is 
fitted to the front panel to provide a window for the infrared receiver (IRD1). 


clock input. In this case, the Q output 
drives the SWAP input of the PIP 
board. This instructs the PIP board to 
swap the main picture with the PIP. 

When power is first applied to IC2a 
and IC2b, their reset inputs (pins 4 & 
10) are pulled high via a 10pF capaci- 
tor. This resets their Q outputs low. 
The 10uF capacitor then charges via 
its associated 100kQ resistor, so that 
the resets are released after about one 
second. The low Q outputs ensure 
that the power on default settings for 
the PIP board are: (1) PIP off; and (2) 
Video Input 1 selected. 

The ‘B’ output of IC1 also drives the 
clock input of flipflop IC4a, via diode 
D1. This swaps the audio channel 
whenever the video swap function is 
enabled. Similarly, the ‘E’ output of 
IC1 also drives IC4a's clock input, this 
time via diode D2, to perform the au- 
dio swap function. Let's see how this 
all works. 

As shown, the output of IC4a drives 
transistor Q2 via a 10kQ resistor. This 
transistor effectively inverts and level 
shifts the 5V signal from IC4a to a 12V 
signal which is then applied to pin 10 
of ICs. 

1C4b and Q3 function in exactly the 


same fashion. In this case, however, 
the clock (CK) input of IC4b is driven 
by the ‘F’ output of decoder IC1. The 
level shifted output appears at Q3's 
collector and is fed to pin 9 of IC5. 


Audio switching 


IC5 is a 4052 CMOS analog switch. 
It is basically a 2-pole 4-way switch 
which is controlled by the signals on 
its A & B inputs (pins 9 & 10). 

When A & В are both low, the ХО 
and YO inputs are selected and fed 


TEM 
The switches on the PIP module must 
be set exactly as shown here; ie, two 

switches down, the rest up. 


RE-IN-PICTURE 


through to the X and Y outputs (pins 
13 & 3). Similarly, if A is high and B is 
low, the X1 and Y1 inputs are se- 
lected. And if B is high, either X2 or 
X3 and either Y2 or Y3 are selected, 
while X0, X1, YO and Y1 are all open. 

Note, however, that inputs X2, X3, 
Y2 & Y3 are all connected together 
and biased to half supply (V/2). They 
are also AC-coupled to ground via a 
10pF capacitor. If B is high, X2 & ХЗ 
are connected to the X output, while 
Y2 & Y3 are connected to the Y out- 
put. 

The left and right audio signals from 
VCR 1 are fed to the X0 & YO inputs of 
IC5, while those from VCR 2 are fed to 
the X1 & Y1 inputs. Each input is AC- 
coupled via a 10uF capacitor and bi- 
ased to half supply via a 10kQ resis- 
tor. In addition, a 1kQ resistor is in- 
cluded in series with each input to 
provide current limiting. 

If A & B are both low, it follows that 
thesignals from VCR 1 are fed through 
to the X & Y outputs of IC5, Similarly, 
if A is pulled high (ie, Q2 switches 
off), the signals from VCR 2 are fed 
through instead, And finally, if B is 
pulled high, no input signals are se- 
lected and the X and Y outputs are 
shunted to ground via the 10uF ca- 
pacitor connected to X2, X3, Y2 & Y3; 
ie, the audio is muted. 

When power is first applied, flip- 
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The various inputs and outputs are all run via RCA sockets at the rear of the 
unit. Note that the power supply socket must be insulated from the rear panel 


if a metal label is used. 


flops IC4a & IC4b are set via the 10uF 
capacitor connected between their Set 
inputs (pins 8 & 6) and the 12V sup- 
ply rail. This sets the Q outputs high 
and the collectors of Q2 and Q3 low. 
Thus at power up, the audio signals 
from VCR 1 are selected and the mut- 
ing is off. 

The left & right audio signals from 
IC5 are buffered using op amps IC6a 
and IC6b. The outputs from these 
stages appear at pins 7 & 14 respec- 
tively and are fed to the output sock- 
ets via 100Q resistors and 10uF ca- 
pacitors. 

In addition, the left and right chan- 
nels are mixed via 10kQ resistors and 
fed to amplifier stage IC6d. Its pin 14 
output in turn drives the audio input 
ofthe modulator via a 10ЏЕ capacitor. 


VR1 provides a level setting adjust- 
ment. 


PIP board 


While we do not propose to de- 
scribe in detail how the PIP board 
works, we can give a precis of its 
operation. A video signal consists of 
luminance (brightness) and chromin- 
ance (colour) information, mixed with 
colour burst and line and frame sync 
pulses. 

The line sync pulses indicate the 
beginning and end of each line in the 
picture; ie, from the far left to the far 
right of the TV screen. The video lu- 
minance and colour signals are present 
between these sync pulses and pro- 
duce the picture information in each 
line. The frame sync pulses indicate 


here To Buy The Parts 


The major parts for this design are available as follows: 


(1) PIP module plus main PC board: Av-Comm Pty Ltd, PO Box 225, 
Balgowlah, NSW 2093. Phone (02) 9949 7417; Fax (02) 9949 7095. Price — 
$209 plus $10 p&p. Please quote Cat. K1400 (available end of May 1997). 


(2) Complete IR transmitter kit plus all IR receiver parts (please specify 
no PC board for receiver when ordering): Oatley Electronics, PO Box 89, 
Oatley, NSW 2223. Phone (02) 9584 3563; Fax (02) 9584 3561. Price $30 


plus $3.50 p&p. 


(3) Astec UM1285AUS 0/1 video modulator: Dick Smith Electronics (Cat. 


K-6043). 
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the beginning and end of a complete 
picture. 

In order to shrink the full-sized pic- 
ture into a PIP size, the line sync in- 
formation must be altered so that the 
picture is positioned on a different 
part of the screen. This is done in two 
ways. First, the line length for the PIP 
is reduced by discarding some of the 
video information so that it fits into a 
smaller space. And second, the num- 
ber of lines is reduced to decrease the 
picture height. 

The way in which this is done is 
rather complicated. First, the required. 
information for each video frame is 
sampled using a fast A-D converter 
and stored in a dual-port RAM. The 
term "dual-port" simply means that 
we can simultaneously store informa- 
tion in memory and retrieve it, with- 
out halting either process. The stored 
video information is then retrieved 
from the memory at the appropriate 
rate, reconverted to analog format and 
inserted into the main (full-screen) 
video signal. 

Basically, all we are doing is substi- 
tuting PIP video information over part 
ofeach line for the main picture, until 
the PIP is complete. Because of this, 
the information retrieved from the 
RAM does not contain vertical or hori- 
zontal sync pulses, since these would 
upset the operation of the main pic- 
ture. 

The video output from the PIP board 
goes to two separate circuits: (1) a 
buffer stage based on transistor Q4; 
and (2) to the modulator. 


VR2 sets the video level into the 
base of Q4. This transistor is wired as 
an emitter follower and the resulting 
signal is coupled to the video output 
socket via a 470uF capacitor, The 759, 
emitter resistor sets the output im- 
pedance. 

VR3 sets the input level for the video 
modulator. This modulator provides 
an RF output on either channel 0 or 1, 
depending on the channel select link- 
ing option. Power to the modulator is 
derived from the «12V rail via a 1800 
current limiting resistor. 


Power supply 


Power for the circuit is derived from 
a12VAC plugpack. It's output is fed to 
bridge rectifier D3-D6 and filtered with 
a 2200uF capacitor to derive a 16VDC 
(nom.) supply. This is then applied to 
3-terminal regulator REG1 which pro- 
vides a 12V supply rail for the PIP 
board and ICs 5 & 6. 

A 3-terminal regulator on the PIP 
board provides a separate 45V rail 
and this is used to power IRD1 and 
ICs 1-4. It also drives a LED power 
indicator via a 5600 resistor. 

Finally, а half-supply voltage is de- 
rived from a voltage divider consist- 
ing of two 10kQ resistors, This is buff- 
ered by unity gain amplifier stage IC6c 
and the resulting V/2 output used to 
bias the audio input signals to IC5. 


Construction 


The parts for the PIP Unit are 
mounted on a PC board coded 
02302971 and measuring 197 x 
154mm. This board accommodates the 
preassembled PIP module, the modu- 
lator and all the support circuitry. You 
can buy the PIP module and the PC 
board from Av-Comm Pty Ltd, while 
the handheld transmitter and receiver 
parts are available from Oatley Elec- 
tronics. Dick Smith Electronics stocks 
the specified video modulator, 

Fig.5 shows the parts layout on the 
PC board. Before mounting any of the 
parts, check the board carefully for 
shorts between the tracks and for 
breaks in the copper pattern. You 
should also check that the mounting 
holes for the PIP board and for REG1 
are drilled to 3mm and that the mount- 
ing holes for the modulator earth lugs 
are correct. 

Begin the assembly by installing the 
links and the resistors. Note that two 
of the links are shown dotted, to indi- 
cate that they go under the PIP mod- 


AR 


1 PC board, code 02302971, 197 
x 154mm 

2 self-adhesive labels for front & 
rear panels, 215 x 34mm 

1 remote control transmitter label, 
31 x 63mm 

1 plastic case, 225 x 165 x 40mm 
(Jaycar Cat. HB5972) 

1 PIP board (from Av-Comm) 

1 video modulator, Astec 
UM1285AUS 0/1 (DSE Cat. K- 
6043) 

1 12VAC 500тА plugpack 

22 х 2-way PC-mount RCA 
sockets (Altronics P-0211) 

1 RCA panel-mount socket 

1 DC panel socket to suit 
plugpack 

1 SPDT toggle switch (S1) 

1 TO220 heatsink, 19 x 19 x 
6mm 

1 50К0 horizontal trimpot (VR) 

2 1kO horizontal trimpots 
(VR2,VR3) 

1 400mm length of 0.8mm tinned 
copper wire 

1 500mm length of hook-up wire 

4 self-tapping screws to secure 
board to case. 

4 3mm dia. x 9mm screws & nuts 

4 5mm spacers 

1 3mm dia. x 6mm screw and nut 

1 8mm ID grommet (to insulate 
DC socket) 

15 PC stakes 

1 10mm dia. x 3mm red Perspex 
for IR sensor window 


Semiconductors 

2 4013 dual-D flipflops (IC2,1C4) 

1 4093 quad Schmitt МАМО gate 
(13) 

1 4052 dual 1-to-4 analog 
multiplexer/demultiplexer 
(IC5) 

171074, LF354 quad op amp 
(IC6) 

17812 12V 3-terminal regulator 
(REG1) 

3 BC548 NPN transistors (Q2, 
Q3, Q4) 

2 IN914, 1N4148 signal diodes 
(01,02) 

4 144004 1A diodes (03-06) 


LIS 


1 3mm LED (LED1) - 


Capacitors 

1 2200uF 16VW PC electrolytic 
1 470uF 16VW PC electrolytic 
1 47uF 16VW PC electrolytic 


1 22uF 16VW PC electrolytic 


14 10uF 16VW PC electrolytic 

1.012uF (12n or 123) MKT 
polyester 

Resistors (0.25W 1%) 

2 100kQ 5 1kQ 

13 10kQ 11800 

15.6kQ 2 1000. 

14 7kQ 1750 

32.2k0 


8-Channel IR Transmitter 

1 Magnavox remote control 
handpiece (includes IRLED - 
and battery clips) 

1 455kHz resonator NOS 

1 PC board 

2 AAA cells 

2 PC stakes 


Semiconductors 

1 SM5021B encoder (01). - 

1 BC548 NPN transistor (Q1). 
1 C8050 NPN transistor (Q2) 


Capacitors 
1 10uF 16VW PC electrolytic 
2 100pF (100p or 101) ceramic 


Resistors 

2 1kQ 1420 

8-Channel IR Receiver 

1 SM5023B remote control 
receiver (IC1) 

1 BC338 NPN transistor (01) 

1 P1C12043 infrared receiver 
(IRD1) 


Capacitors : 

110uF 16VW PC electrolytic: 

1 .001uF (1n0, 102 or vn 
ceramic 


Resistors 
139kQ 
110ko 


147kQ 
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Fig.6: this full-size artwork can be used as a drilling template for the front panel. 


ize artwork for the rear panel. It can be photocopied and affixed to the rear panel using double-sided adhesive tape. 
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Fig.8: this is the full-size front panel 
artwork for the hand-held transmitter. 


ule — don't forget these. Table 1 lists the resistor 
colour codes but it is also a good idea to check each 
value using a digital multimeter, just to make sure. 

The diodes can be mounted next, taking care to 
ensure that they are oriented correctly. Note that two 
types are used on the main PC board: (1) the 1A 
1N4004s which have a black body; and (2) the smaller 
1N914s which are usually orange in colour. 

The 14 PC stakes can now be installed on the PC 
board, followed by the ICs. Take care with the orien- 
tation of each IC and check that the correct type has 
been installed at each location before soldering. Note 
particularly that IC1 & IC6 are oriented differently to 
the other ICs. 

The LK1 and LK2 linking options for IC1 can be 
left open circuit, unless you already have an identi- 
cal IR remote control with the same coding. 

The four transistors are all BC548 types and these 
must be oriented exactly as shown. REG1 is mounted 
horizontally, with its leads bent at rightangles so that 
they pass through the PC board. It is fitted with a 
small heatsink and bolted to the PC board using a 
3mm screw and nut. 

The capacitors can now be installed, along with 
IRD1, LED1 and the trimpots. Be sure to orient IRD1 
with its bubble-shaped lens towards the front. LED1 
should be mounted at full lead length, so that it can 
later be bent over and pushed through its mounting 
hole in the front panel hole. 

The two RCA socket sets must have their plastic 
locating pins removed before they are mounted. 
Remove these using sidecutters, then solder the RCA 
sockets in position, taking care to ensure that their 
bottom surfaces sit flush with the board. 

The video modulator is mounted in the top 
righthand corner of the board. As shown, the unit is 
wired for channel 0. If you want channel 1, simply 
transfer the lead from the CHO position to the CH1 
position. 

The PC board assembly can now be completed by 
mounting the PIP module. This board is mounted on 
5mm spacers and secured using 3mm screws and 
nuts. Wire up the board using the supplied shielded 
leads and the red/black power lead. Don't forget to 
solder a length of hookup wire from the onboard 5V 
regulator output to the +5V PC stake on the main PC 
board. 


Final assembly 


The completed assembly is housed in a standard 
plastic instrument case measuring 225 x 165 x 40mm. 


ТТ ЖЕН: 


piihi 2 


The infrared transmitter should only take a few minutes to assemble. Notice 
how the two transistors are bent over, so that they sit flat against the board. The 
board simply clips into position in the case. 


Begin the case assembly by affixing 
the labels to the front and rear panels. 
This done, drill out the holes on the 
rear panel for the RCA sockets, the 
power socket and the RF OUT socket. 
The best way to go about this is to first 
drill small pilot holes and then care- 
fully enlarge each hole to the correct 
size using a tapered reamer. 

Moving now їо the front panel, drill 
the holes for the power switch and its 
adjacent indicator LED. You will also 
have to drill a 10mm hole in the front 
panel in line with IRD1. We fitted a 
10mm-dia. red Perspex window to this 
hole, rather than simply leave it open. 

The various items can now all be 
mounted in position and the wiring 
completed as shown in Fig.5. Note 
that the PC board assembly is secured 
using self-tapping screws which go 
into integral pillars in the base of the 
case. Two small self-tapping screws 
are also used to secure the stereo RCA 
sockets to the rear panel. 

Important: if a metal label is used 
on the rear panel (eg, Dynamark), be 
sure to insulate the power socket from 
the panel. This can be done by strip- 
ping back the label from around the 
mounting hole and then fitting a large 
insulating washer under the mount- 
ing nut. If this is not done, the metal 
label will short one side of the 12VAC 
power supply to ground. 


Transmitter assembly 


Very little work is required to as- 
semble the IR transmitter, as Fig.9 
shows. It's mainly a matter of solder- 
ing a few parts to the transmitter board. 
Take care to ensure that the infrared 
LED is installed with the correct po- 
larity and note that Q1 is a BC548 
while Q2 is a C8050. 


After that, all you have to do is 
attach the label to the transmitter case 
and cut out the holes for the switch 
pads, as marked. You will also have to 
cut off the switch pads on the rubber 
membrane that were originally in- 
tended for the volume and CD selec- 
tions. 

The two halves of the case are sim- 
ply clipped together after installing 
the two 1.5V AAA cells. 


Testing 


Now for the smoke test but first go 
back over your work carefully and 
check for possible wiring errors. In 
particular, check that all components 
are correctly oriented and that the cor- 
rect part has been used at each loca- 
tion, 

This done, apply power and check 
that there is +12V at the output of 
REG1 and +5V at the output of the 
regulator on the PIP board. If these 
voltages are OK, switch off and set 
two of the DIP switches on the PIP 
module to the down position, as 
shown on Fig.5. These select the video 
sources for the main and PIP display. 

It’s now simply a matter of connect- 
ing the unit as shown in Fig.1 and 
testing it for correct operation. Re- 
member to tune the TV set to the ap- 
propriate channel (either CHO or CH1), 
if you are using the RF output from 
the PIP Unit. Of course, this step will 
not be necessary if you are feeding the 
audio/video outputs from the PIP Unit 
to the TV set. 

Now apply power and check that 
the signal applied to INPUT 1 appears 
on the screen as the main picture. At 
this stage, there should be no PIP. If 
this is correct, adjust VR3 to obtain 
the correct contrast range and to pre- 


3V BATTERY 
Fig.9: take care with the orientation of 
the infrared LED and don't confuse 
transistors Q1 & Q2 when installing 
the parts on the transmitter board. 
The two transistors are installed flat 
against the board as shown in the 
photo at the top of the page. 


vent overmodulation (assuming the 
RF output is being used). If the direct 
video output is being used, adjust VR2 
for correct contrast instead. VR1 is 
adjusted for a normal sound level. 
You can now check the remote con- 
trol. Select PIP and check that a small 
picture corresponding to the second 
video input appears in the lower 
righthand corner of the screen. If it 
does, check that the ROTATE and video 
SWAP functions work — the sound 
should follow the main picture. Fi- 
nally, check that the audio SWAP and 
MUTING functions work. sc 
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Installing a PC-compatible floppy 
disc drive in an Amiga 500 


This simple circuit allows a PC-compatible 
1.44Mb floppy disc drive to be used in an 
Amiga 500 computer. The new drive can take 
the place of the original Commodore unit 
which was very expensive. 


Replacing or upgrading the floppy 
disc drive in an Amiga 500 has tradi- 
tionally been something of a head- 
ache. Unfortunately, a PC-compatible 
1.44МЬ drive is not a plug-in replace- 
ment, while the original Commodore 
unit is costly and no longer easy to 
obtain. 

The good news is that only a few 
simple modifications are required to 
make the PC-compatible unit work in 
the Amiga 500. A PC-compatible 
1.44Mb drive can now be picked up 
for $50 or less, whereas the Commo- 
dore drive costs about $150. If the 
floppy drive in your Amiga 500 has 
died, you can save about $100 by sub- 
stituting a PC-compatible unit. 

Note, however, that you will not be 
able to use the greater capacity of the 
PC-compatible drive, unless a special 
software driver is installed. Instead, 
discs will still be formatted to the 
880Kb Amiga standard (does anyone 
know where to obtain a suitable driver 
so that the full 1.44Mb capacity can be 
used?). 


Drive differences 

The main interfacing differences 
between the PC and Amiga floppy 
disc drives (FDDs) involve pins 34 
and 2. These differences are as fol- 
lows: 

(1). Pin 34 on the PC is the 
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DISKCHANGE output; on the Amiga, 
it is the READY output. 

(2). Pin 2 on the PC is the LOW/ 
HIGH DENSITY input; on the Amiga it 
is the DISKCHANGE output. 

In addition, the PC's outputs are 
open collector and the corresponding 
inputs to the drive are pulled high at 
the drive itself. Furthermore, PC-com- 
patible FDDs are set up as Drive 1 
rather than Drive 0 as on the Amiga. 

Basically, all we have to do to get 
the PC-compatible floppy drive to 
work in the Amiga is make an appro- 
priate 34-way interface cable and add 
a simple logic circuit. This logic cir- 
cuit is based on a 7438 TTL quad 
NAND gate (only two gates used) and 
is shown, along with the interface ca- 
ble, in Fig.1. 

The logic circuit is needed to simu- 
late the READY signal that Amiga re- 
quires but which the PC floppy drive 
does not provide. Several pull-up re- 
sistors (2.2kQ) are also required for 
the open collector outputs (see Fig.1). 


Making the cable 


The 34-way interface cable is made 
as follows: 

(1). At the drive end of the cable, 
separate leads 10, 11 & 12 as a three- 
lead wide strip and twist this strip, PC 
fashion, through 180°. This step effec- 
tively transposes leads 10 & 12 when 


the headers are attached and serves to 
designate the FDD as Drive 0; ie, pin 
10 on the Amiga header goes to pin 12 
on the drive header and vice versa 
(note: the pin 11 connections are un- 
affected). Note that lead 1 of the cable 
is designated by a red colour stripe. 

(2). Install a 34-way female IDC 
header at the drive end (pin 1 to the 
lead with the red stripe). 

(3). At the Amiga 500 end, snap on 
asimilar IDC header about 50mm from 
the end of the cable. This 50mm-long 
free end is used to make the connec- 
tions to the logic circuitry, 

(4). At the drive end, carefully sepa- 
rate and cut lead 2 and peel it back 
until its end is just over half-way down 
the cable, Similarly, at the Amiga end 
but working from the drive side of the 
header (important), separate and cut 
lead 34 and peel it back until itreaches 
the end of lead 2. 

(5). Strip the two lead ends, slip 
some heatshrink tubing over one of 
them, and solder the two leads to- 
gether (ie, solder lead 2 to lead 34), 
Push the heatshrink tubing over the 
join and carefully shrink it down with 
a hot-air gun. 

(6). Assemble the logic circuit on a 
small piece of Veroboard or similar 
and connect this to the 50mm of trail- 
ing cable at the Amiga end. You only 
need to connect leads 2, 8, 10, 26, 28, 
30 & 34 to the logic circuit — the re- 
maining leads can be cut off flush 
with the end of the header. 

(7). Connect a power cable consist- 
ing of two leads (45V, GND) to the 
logic board. Terminate the other end 
of this cable in a 3-pin header (45V, 
GND, key) somewhere on the Amiga 
PC board (choose your own spot). 


Alternatively, you can hardwire the 
supply leads to the appropriate termi- 
nals inside the Amiga. 


Mechanical arrangement 

The mechanical arrangement is rea- 
sonably straightforward. Note that you 
will have to remove the plastic facia 
from the front of the drive and that 
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Fig.1: the 
interface circuit 
consists of a 
couple of NAND 
gates plus a 
modified drive 
connector cable. 


ODD NUMBERED PINS OF 
BOTH CONNECTORS ARE 
SIGNAL GROUNDS 


you may need to pack the standoffs 
with washers to raise the drive to the 
correct height. 

Depending on the arrangement, it 
may also be necessary to cut a hole in 
the side of the Amiga’s cover to gain 
access to the FDD’s disc eject lever. 
This lever may also have to be ex- 
tended by some suitable means. 


Especially 
Railway Enthusiasts 


Finally, note that some FDDs keep 
spinning for a second or two after the 
Amiga’s disc activity LED has extin- 
guished. For this reason, don’t change 
discs until you hear the disc motor 
come to a stop. 

Alternatively, re-route the FDD's 
own disc activity LED to a visible 
position on the front panel. sc 


For Model 


THE PROJECTS: LED Flasher; Railpower Walkaround Throttle; 
SteamSound Simulator; Diesel Sound Generator; Fluorescent Light 
Simulator; IR Remote Controlled Throttle; Track Tester; Single Chip 


Sound Recorder; Three Simple Projects (Train Controller, Traffic 
Lights Simulator & Points Controller); Level Crossing Detector; 
Sound & Lights For Level Crossings; Diesel Sound Simulator. 


PRICE: $7.95 (plus $3 for postage). Order by phoning (02) 9979 5644 & 
quoting your credit card number; or fax the details to (02) 9979 6503; or 

mail your order with cheque or credit card details to Silicon Chip Publica- 
tions, PO Box 139, Collaroy, NSW 2097. 
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Teeny Timer: a low-tech 
timer for your car 


There are plenty of applications in a car where 
a simple timer is required. This one doesn't use 
any ICs or even a PC board. It just uses a 
transistor, a capacitor, a relay and very little 
else. You could wire it up in almost no time at 
all and get delays of up to 30 seconds. 


By LEO SIMPSON 


This simple circuit came about be- 
cause one of our readers wanted a 
timer for his water-cooled turbo 
intercooler. The timer was to be used 
to control an electric water pump and 
was to operate for a set time (seven 
seconds) each time after it was switch- 
ed off. No doubt you can come up 
with a dozen other uses. 

Now we could have come up with a 
fancier design using an IC such as a 
555 timer. But that would have re- 
quired a PC board and this reader just 
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doesn't feel at home with ICs and PC 
boards. He also wanted the timer to 
operate in the engine bay and that 
ruled out consumer versions of the 
555 orother timer ICs since their maxi- 
mum operating temperature is only 
70°C. 

OK, we thought, “how do we come 
up with a simple timer, not using an 
IC and the absolute minimum of 
parts?" Oh, that was the other require- 
ment: he didn't want a lot of parts in it 
because he gets confused when sol- 


dering them up! He's a pretty demand- 
ing customer, this one. 

Anyway, we put the feet up on the 
desk, thought of faraway places, any- 
thing but timers really and finally this 
idea popped into the vacuum: "use a 
transistor". The result you can see in 
the circuit of Fig.1. 


How it works 


The heart of the Teeny Timer is a 
Darlington NPN transistor, Q1. When 
current is fed to its base via the 10kQ 
resistor, the transistor is turned on 
and the relay is actuated to operate 
whatever you want. The diode across 


Top of page: the Teeny Timer uses one 
Darlington transistor, a 1000uF 
capacitor and not a lot else to provide 
delays of about 38 seconds. A bigger 
capacitor would give a longer delay. 
Note that the circuit is wired on low- 
tech tagboard, 


«2v 


+12V FROM is 
IGNITION 
SWITCH mum 


the relay is there to absorb the back- 
EMF generated by the relay when it 
turns off. 

The circuit operates as follows. 
When switch S1 is closed, it feeds 
+12V to the 1000НЕ capacitor and the 
10kQ resistor. This turns on the tran- 
sistor and operates the relay. When 
the switch opens, the 1000F capaci- 
tor continues to feed bias current to 
the transistor and so the relay stays on 
until the capacitor is substantially dis- 
charged. 

There's not much more to it than 
that. The +12V supply is fed via an in- 
line fuse. 


Varying the delay 

The time delay can be varied by 
varying the size of the capacitor. On 
our version, the 1000ЏЕ capacitor gave 
a delay of about 38 seconds. 470uF 
would give about 17 seconds; 220uF 
about seven seconds; 100uF would 
give about four seconds and anything 
smaller you wouldn't bother about. 
Longer delays could be obtained by 
using bigger capacitors. For example, 
2200uF should give about one minute 
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Fig.1: when switch S1 is 
closed, the «12V rail is 
applied to the 1000:Е 
capacitor and the 10kQ. 
base resistor of the 
transistor, to turn the 
relay on. When switch 
51 is opened, the 1000:Е 


TO CIRCUIT 
TO BE 


ем capacitor discharges via 
the 10kO base resistor to 
provide a fixed time 
delay. 
ellis 
с 


ARTS LIST 


1 12V automotive relay (see 
text) VERRE 

1 SPST toggle switch (S1) 

1 inline 3AG fuseholder 

15A3AG fuse — 2 

1 plastic utility case, 130 x 68x - 
42mm H 

1 BD679 or BD682 NPN 
Darlington transistor (Q1) 

1 1N4004 silicon diode (D1) 

1 1000uF 16VW electrolytic 
capacitor (see text for value) 

1 10kQ 0.25W resistor 

1 5-way tagstrip 

1 grommet 

1 screw and nut to suit relay 


Miscellaneous 
Spade lug connectors, hook-up 
wire, solder. 


10 seconds while 4700pF should give 
about three minutes. 

The actual delays will depend on 
the capacitor tolerance, the gain of the 


5-WAY TAGSTRIP 


transistor, the ambient temperature 
and the supply voltage and whether 
you've had too much to drink lately. 
Not precise enough for you? Hey, this 
is a low-tech, low-cost design. 
Building it 

No PC board! Whoa! Whaddya we 
do now? 

In a throwback to the dim distant 
past, we built the circuit on a 5-way 
tagstrip. Fig.2 shows the wiring de- 
tails. The relay is a standard automo- 
tivetype with SPST contacts and rated 
at 20-30A. They can be purchased from 
any automotive parts outlet for about 
$11 or from Jaycar Electronics at $6.95. 
The relay is mounted with a single 
screw and nut, to the base of the plas- 
tic case. 

You can either solder the connec- 
tions directly to the relay or fit the 
wires with spade lug connectors, as 
we did. 


Testing it 

This is the easy part. Connect the 
circuit up to a battery or 12V supply 
and operate the switch. The relay 
should operate immediately. Then 
turn the switch off, The relay should 
stay closed for your desired delay time 
and then give a click to show that it 
has opened. 

We mounted the whole lot in a plas- 
tic case and the leads all came in via a 
grommeted hole at one end. If you are 
going to mount the Teeny Timer in the 
engine bay of your car, keep it as far 
away from the hot spots as possible. 
Mount the case so that the wire entry 
hole is at the bottom, so that water 
splashes don't become a problem. sc 
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DIGITAL CAR VO 


LTMETER 


A digital voltmeter 
for your car 


Have you ever experienced that sinking 
feeling when your car won't start on those 
cold winter mornings? This digital voltmeter 
will let you keep tabs on the condition of 
your car's battery & the charging system. 


By JOHN CLARKE 


Perhaps the most unreliable ci 
ponent in a modern vehicle i 
tery. This is not surprising consider- 
ing the work it has to do, often under 
quite arduous conditions. On a cold 
winter's morning, for example, it is 
expected to deliver enormous crank- 
ing currents to the starter motor, this 
at a time when the battery is at its 
worst. 

A car battery will only last well and 
perform at its best when it is properly 
maintained. This means keeping an 
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eye on the electrolyte level and keep- 
ing the charging voltage within strict 
limits, For a 12V battery, the charging 
voltage should be kept between 13.8V 
and 14.4V, while for a 24V battery, the 
charging voltage should be between 
27.6V and 28.8V. 

If the charging voltage is too low, 
the battery will never fully charge and 
it will be unable to deliver the neces- 
sary current during cold starting. Con- 
versely, if the battery is overcharged, 
the electrolyte will gas excessively, 


* 0.11 resolution 


* Suitable fo, 


batteries о. 12V and 24y 


* Negligible drift yy; 
id gible drift With tempera. 


* Can be use, 
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thereby reducing the electrolyte level 
and shortening the life of the battery, 

On some vehicles, the charging sys- 
tem is only marginal, particularly in 
wet weather, with the lights on and in 
heavy traffic. In these circumstances, 
the battery is often required to deliver 
power to all the electrical accessories. 
This is because the alternator is only 


LIGHTS o 


TO 


driven by an idling engine and cannot 
adequately top up the battery. 

Similarly, if you make lots of short 
trips, the battery might not have a 
chance to adequately charge between 
starts. The result — a flat battery and 
you're left stranded. 

By fitting this digital voltmeter to 
your car, you can easily keep tabs on 
the condition of the battery and the 
charging circuit. If the battery voltage 
consistently reads low, for example, 
then either the battery is on the way 
out or the charging system is not work- 
ing correctly. Either way, it's time to 
take action. 

Conversely, if the battery voltage is 
always high, then the battery is being 
overcharged, as can easily happen if 
the regulator fails. This can not only 
damage the battery but, in severe cases, 
could also damage various electronic 
systems in the vehicle. 

So there are good reasons for care- 
fully monitoring the battery voltage in 
a car and this unit is ideal for the job. 
Itboasts high accuracy, negligible drift 
with temperature and a 3-digit LED 
display that reads to the nearest 0.1V. 
Italso features automatic display dim- 
ming when the lights are turned on, to 
prevent the readout from being exces- 
sively bright at night. 


How it works 


Fig.1 shows the block diagram for 
the Digital Car Voltmeter. Most of the 
work is performed in IC1 which is an 
1CL7107 analog-to-digital (A-D) con- 
verter. This IC directly drives the 3- 
digit LED display and produces a read- 
ing that corresponds to the voltage at 
its input. The accuracy ofthis reading 
relies on the stability of voltage refer- 
ence REF1. 


S-DIGIT DISPLAY 


Fig.2(a) shows the basic method by 
which IC1 converts the analog input 
voltage to a digital display value. The 
two inputs, Vin and Vref, are fed to an 
integrator via switch S1 which selects 
between them. 

To measure the voltage at Vin, S1 is 
switched to position 1. The integrator 
initially charges capacitor Cx at a rate 
set by Vin for a fixed period of time. 
The higher the voltage at Vin the higher 
the voltage at Vx at the end of this 
time period — see Fig.2(b). Note that 
slope ‘A’ in Fig.2(b) reaches a higher 
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COUNTING 
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Fig.1: block diagram of the 
Digital Car Voltmeter. Most of 
the work is performed in IC1 
which is an ICL7107 analog-to- 
digital (A-D) converter. This IC 
directly drives the 3-digit LED 
display and produces a reading 
that corresponds to the voltage 
at its input. The accuracy of this 
reading relies on the stability of 
voltage reference REF1. 


Vx voltage than slope ‘B’ because Vin 
is higher for ‘A’. 

At the end of the fixed time period, 
switch S1 selects the Vref value (posi- 
tion 2) which is opposite in polarity to 
Vin. Thus, capacitor Cx discharges at 
a fixed rate as set by Vref, During this 
“de-integrate” period, a counter is 
clocked at a fixed rate until the ca- 
pacitor is fully discharged. The 
comparator then switches and the 
number in the counter is displayed, 

This number is directly related to 
the voltage at Vin. 


lo] 


COUNTING STOPPED 
FOR 'B' VALUE 


COUNTING STOPPED 


FOR 'A' VALUE 
m TIME 
1 
FIXED FIXED 
kH TIME o RATE - 
$1 POSITION 1 н SI POSITION 2 
INTEGRATE І DE-INTEGRATE 


Fig.2: how the A-D converter works. To measure the voltage at Vin, S1 is first 
Switched to position 1. The integrator then charges capacitor Cx at a rate set by 
Vin for a fixed period of time. At the end of this time, S1 is switched to Vref and 
the capacitor discharges. During this time, a counter is clocked at a fixed rate 
until the capacitor is fully discharged. 
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LIGHTS. 
{DIM INPUT) 


C Cyn 


VIEWED FROM BELOW 


Fig.3: the reference voltage for A-D converter IC1 is derived using an LM336Z- 
2,5 (REF1). It's output is divided and applied to the REF HI and REF LO inputs. 
IC2 and its associated parts condition the signal input, while IC3 provides the 


display dimming feature. 


This method of A-D conversion is 
often used in digital voltmeters. It has 
theadvantage that the accuracy is only 
dependent on the accuracy of the ref- 
erence voltage. Although the tech- 
nique uses a clock to set the fixed time 
during the integrate period and the 
count rate during the de-integrate 
phase, the stability of the clock is not 
overly important as far as conversion 
accuracy is concerned. That's because 
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the resulting digital value is not de- 
pendent on the clock rate. 

To understand why, let's consider 
what happens if the clock is slower 
than normal. In that case, the Vx value 
will be higher than expected after the 
integrate stage and it will take longer 
to discharge Cx to 0V (ie, the de-inte- 
grate stage will take longer). However, 
that's compensated for because the 
counter is clocked at a slower rate 


over this longer time period. 

As a result, the same value will be 
recorded, regardless of clock rate. Of 
course, if the clock rate is far too slow, 
the integrator may saturate because 
its output reaches the limit of the sup- 
ply voltage. 

Conversely, if the clock is too fast, 
Vx will be lower but the counter will 
be clocked at a faster rate during the 
discharge period. Thus, any drift in 
the clock rate overtime is cancelled in 
the conversion process, provided that 
the clock rate does not drift between 
conversions. 
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Fig.4: this is the waveform at the output of the 555 timer (IC3) when the car's 
lights are on. Because the waveform is low for only 1796 of the time, Q3 is only 
on for this time and so the displays are dimmed. 


Returning to Fig.1, the car battery 
voltage is applied to regulator REG1 
and to a signal conditioning circuit 
based on IC2. The regulator provides 
a 5V supply rail, while the signal 
conditioning circuit converts the in- 
put signal to a voltage range suitable 
for feeding to IC1 . 

The display is controlled using dim- 
ming and leading "0" blanking cir- 
cuitry. Leading “0” blanking is a cos- 
metic feature that blanks the first digit 
when the reading is below 10V. 

The leading zero blanking circuit 
works by detecting when the "f" seg- 
mentin the most significant display is 
driven and then switching the whole 
display digit off. The "f" segment is 
only driven if 0, 4, 5, 6, 8 and 9 are to 
be displayed. Since we are only inter- 
ested in displaying values well below 
40.0, blanking the leading digit for 
values above "3" is ofno consequence. 

The display is dimmed when the 
dimming input is pulled high. This 
activates an oscillator which turns the 
displays on for only 1796 of the time, 
thereby effectively reducing the aver- 
age display brightness. The switching 
speed of the oscillator is set high 
enough so that the display doesn't 
flicker. 


Circuit details 
Refer now to Fig.3 for the circuit 


details. At the heart ofthe design is an 
Intersil ICL7107CPL 31/-Digit Single 
Chip A-D Converter (IC1). It directly 
drives the three 7-segment LED dis- 
plays and only requires a few extra 
components to make it work. The clock 
components are at pins 38, 39 & 40, 
while the RC network for the integra- 
tor is at pins 27 & 28. 

To improve accuracy and remove 
any offsets in the internal op amps, an 
auto zero capacitor has been included 
at pin 29. A reference capacitor at 
pins 33 & 34 is used to store the refer- 
ence voltage during the de-integrate 
stage of the dual-slope D-A conver- 
sion. 

The reference voltage is derived 
using an LM336Z-2.5 (REF1). This 
device is connected between the +5V 
rail and the REFLO input of IC1. The 
current through REF1 is set to about 
1mA using a 2.2kQ resistor, while di- 
odes D3 and D4 are used to compensate 
the reference for temperature varia- 
tions. Trimpot VR1 is adjusted to set 
thereference to 2.490V, at which point 
it has a minimum temperature co- 
efficient. 

VR2 divides the 2.490V from REF1 
to provide a stable 1V reference volt- 
age between REFLO and REFHI. This 
sets the full scale input for IC1 to 
1.999V. However, because we are only 
using three digits, the display can only 
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COM pin supply is biased correctly, 

With no input, INHI also nominally 
sits at 2.2V. That’s because the 2.2V on 
COM is applied to pin 3 of op amp IC2 
via 1kQ and 479 resistors. This stage 
operates with a gain of 1.01 due to the 
1kQ and 100kQ feedback resistors and 
so its output is biased to 2.2V. 

1С2 and its associated input stage 
are also used to process and buffer the 
battery voltage before it is applied to 
IC1. The battery voltage is monitored 
via the ignition switch and is divided 
by 100 via a 100kO input resistor and 
the 1kQ resistor connected to COM. 
This divided voltage is effectively 
added to the 2.2V bias voltage and 
then fed to IC2. 

Let's say, for example, that 10V is 
applied to the input. This is divided 
to 100 and added to the 2.2V bias to 
give 2.3V on pin 3 of IC2. IC2 then 
buffers this voltage and applies it to 
the INHI input of IC2 

As a result, the difference between 
Figs a жершен diaplaye mast be installed with their decima pane а ор Te ТЕПЕК inputs ist i 


left, as shown here. Make sure that all polarised parts are correctly oriented. 2.2У = 100mV. This is then displayed 
Р аз 10.0 (ie, 10.0V) on the LED readouts. 


Diodes D1 & D2 are included to 
showupto999mV(ignoringthelead- іе, at 2.2У. This means that INLO also suppress any voltage spikes which 
ing zero blanking). sits at 2.2V, since it is tied to COM. could otherwise go beyond the sup- 

The COM pin(pin32)sitsatanomi- Тһе 10kQ resistor between the COM ply rails and damage IC2, The associ- 
nal 2.8V below the +5V supply rail; ріп and the +5V rail ensures that the ated 10uF capacitor also damps any 
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4-Band Code (1%) 5-Band Code (1%) = 
yellow violet yellow brown yellow violet black orange brown 
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The display board is soldered at right angles to the main PC board, as shown 
here (see text). Note the U-shaped heatsink fitted to REG1. This should be 
securely fastened to the board so that it can't short against other parts. 


voltage spikes. Trimpot VR3 is used to 
adjust the offset of IC2's output so that 
the display reads 0.0 when the input 
is connected to ground. 

The LED displays are common an- 
ode types and are all controlled by 
Q3. In addition, the leading digit 
(DISP1) is controlled by Q1 and Q2. 
Normally, the “Р segment output from 
ІС1 is high and so Q1 & Q2 are on and 
DISP1 is turned on via Q3. However, if 
the "f" segment output for the DISP1 
digit goes low (eg, if a zero is to be 
displayed), Q1 turns off. This then 
turns off Q2 and so DISP1 also turns 
off to provide the leading zero blank- 
ing feature. 


Display dimming 

When the car's lights are off, pin 4 
of 555 timer IC3 is pulled low and so 
its pin З outputis also low. This means 
that Q3 is on and so the displays run 
with a 100% duty cycle for full bril- 
liance. 


When the lights are turned on, pin 
4 of IC3 is pulled to 4.7V (as set by 
ZD2) and so IC3 begins to oscillate. Its 
operating frequency is set to about 
244Hz while the duty cycle is about 
83%, as set by the RC timing compo- 
nents on pins 2, 6 & 7. 

This means that pin 3 is low for 
only about 1796 ofthe time; And since 
Q3 is only on when pin 3 is low, it 
follows that the displays only operate 


with a 1796 duty cycle. This reduces 
the display brightness, so that they 
don't become intrusive at night. 


Power supply 

Power for the circuit is derived from 
the car's battery via the ignition switch, 
The 150 resistor and zener diode 201 
provide transient suppression, while 
the 100uF capacitor provides filter- 
ing. The filtered voltage is then fed to 
a3-terminal regulator which produces 
a 5V supply for IC1, IC2 and IC3. 

Normally, the supply voltage to the 


SPECIFICATIONS 


* Voltage range 8-33V (0-39.9V when separately powered) 


* Resolution 0.1V (100mV) 
* Accuracy within 0.1V 


* Temperature drift less than 0.5% from 0-60*C. 
* Quiescent current 130mA @15V, 150mA @ ЗОМ (full brightness) 


* Input impedance 100kQ. 


* Input current -274A @ OV, OpA at 2.2V, 122uA @ 15V 
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Another view of the completed module, showing how the two boards are 


that they clear the base of the case. 


soldered together. Note how the 101Е electrolytic capacitors are bent over so 


The completed module is mounted upside down in the case, so that the display 
decimal points are at bottom right. The board is secured on 9mm spacers using 
12mm-long screws which go into integral standoffs on the base of the case. 


circuit is connected to the input so 
that the battery voltage can be meas- 
ured. However, if the input voltage to 
the regulator drops below about 8V, 


the circuit will give misleading re- 
sults because of low voltage to the ICs. 
This is of no concern for a car battery 
voltmeter. 


Alternatively, if a separate power 
supply is used to drive REC1, the cir- 
cuit can accurately measure input 
voltages down to OV. As a result, the 
+12V supply and input terminals are 
not connected on the PC board so that 
the unit can be used in applications 
where low voltage measurements are 
required. 


Construction 

Building this unit is easy since most 
of the parts are mounted on a main PC 
board coded 04304971. The only parts 
not on this board are the three 7-seg- 
ment displays. These go on a separate 
display PC board coded 04304972 and 
this is then soldered to the main PC 
board at right angles. 

Before mounting any of the parts, 
carefully check the PC boards for any 
shorts between tracks or broken sec- 
tions. If necessary, cut out the rectan- 
gular section at the front of the main 
board, where it meets the display 
board. 

Fig.5 shows the assembly details, 
Start by installing PC stakes at the 
four external wiring points and at test 
points TP1-TP5. This done, install the 
wire links and the resistors, Table 1 
shows the resistor colour codes but it 
is also a good idea to check each value 
using a digital multimeter, just to make 
sure. 

Next, install the ICs, followed by 
the capacitors, diodes, zener diodes 
and the transistors. Make sure that all 
these parts are correctly oriented and 
that the correct type number is used at 
each location. In particular, don't con- 
fuse transistors Q1 and Q2. 

The regulator (REG1) is mounted 
horizontally on the PC board with its 
leads bent at rightangles. It is then 
secured to both the board and a U- 
shaped heatsink using a screw, nut 
and lockwasher. A second heatsink 
should also be fitted to the copper 
side of the board if the unit is to be 
used with a 24V battery. Make sure 
that this second heatsink doesn't short 
out any of the tracks. 

The display board can now be 


-SILIUUM- DIGITAL CAR VOLTMETER 


por ul 


Fig.6: this full-size front 
panel artwork can be used 
as a template for cutting out 
the display window. 
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Fig.7: check your etched PC boards against these full-size artworks before 


installing any of the parts. 


quickly assembled by installing the 
three LED displays. These must all be 
oriented with their decimal points at 
top left, as shown on Fig.5. 


Final assembly 

The unit is housed in a small ABS 
case measuring 140 x 110 x 35mm. 
This is fitted with a self-adhesive front 
panel label, while a red Perspex win- 
dow covers the display area, 

The main job in the final assembly 
is to solder the two PC boards together 
at right angles. To do this, first mount 
the main PC board upside down on 
the base of the case and secure it on 
9mm spacers using 3mm x 12mm- 
long screws. This done, the display 
board is butted against the main board 
and the two large end pads soldered. 
Make sure that the two boards are at 
rightangles and that the bottom edge 
of the display board rests against the 
case before making these connections. 


The PC board assembly should now 
be removed from the case and the 
remaining edge pads soldered to- 
gether. Apply a generous fillet of sol- 
der to the two large end pad connec- 
tions to ensure sufficient mechanical 
strength. 

Now for the smoke test but first go 
back over your work and carefully 
check for any errors. In particular, 
check that all parts are correctly ori- 
ented, that the correct part has been 
used at each location and that there 
are no missed solder joints. 

Ifeverything is correct, apply power 
and check that the display lights up 
(note: only the last two digits should 
light). If it doesn’t, check transistor 
Q3. Now check for +5V at the output 
ofthe regulator (REG1), at pin 1 of IC1, 
at pin 7 of IC2 and at pin 8 of IC3. 

Next, check that the display dims 
when +12V is applied to the LIGHTS 
input. If it does, the unit is probably 


functioning correctly and you can pro- 
ceed with the calibration. 


Calibration 


The calibration procedure is quite 
straightforward – just follow this step- 
by-step guide: 

(1) Connect a multimeter between 
TP1 and TP2 and adjust VR1 for a 
reading of 2.490V (this will give the 
minimum temperature drift for REF1). 

(2) Connect a multimeter between 
TP1 and TP3 and adjust VR2 for a 1V 
reading. This calibrates the full scale 
reading for the A-D converter. 

(3) Connect the INPUT terminal on 
the PC board to GND and adjust VR3 
for a 0.0V reading. This sets the offset 
output of IC2. 

(4) Connect the INPUT and +12V 
terminals together and connect the 
multimeter between these terminals 
and GND. Check that the display 
shows the same reading as the multi- 
meter. If not, adjust VR2 slightly until 
the readings are the same. 

That completes the calibration. Con- 
nect suitable flying leads to the four 
external wiring terminals and drill a 
small hole in the rear panel to provide 
an exit for these leads. The board as- 
sembly can now be finally secured to 
the base of the case. 

Finally, complete the construction 
by fitting the front panel. One ap- 
proach is to substitute a piece of red 
Perspex for the whole of the front 
panel, with the area outside the dis- 
play panel suitably masked (eg, with a 
stick-on label). Alternatively, you can 
cut a display window out of the exist- 
ing panel and fit this with a red 
Perspex window for the displays. 


Installation 


The Digital Car Voltmeter can be 
installed on the dashboard of the ve- 
hicle. It is wired to the ignition, lights 
and ground connections on the fused 
side of the fusebox. Use automotive 
connectors for all wiring. 

The ground connection can be made 
to the chassis using an eyelet crimp- 
lug which is secured to the metal us- 
inga self-tapping screw. The separate 
INPUT connection to the voltmeter 
can be made at the fusebox, at a point 
which is switched via the ignition 
Switch but which has a low current 
drain. This will ensure that the volt- 
meter is not measuring a low voltage 
due to drops across the vehicle wir- 
ing. sc 
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Great Buys For April 


Key Lock 


Tumblers 
Add the element 
security to all your projects. 


32 mm Cam. 
Cat L-5297 


$495 


25 mm Cam. 
Cat L-5298 


$495 


4060 14 Stage Binary 
Counter 


An addition to our wide range of 
4000 family devices, this is a 14- 
stage ripple-carry binary 
counter/divider and oscillator, 
including 10 buffered outputs plus 
an overriding asynchronous master 
reset input. 
Cat Z-5660 


$265 


Audio Power Amp 
LM3876T 50W RMS 


56W continuous average output 

power into 8 Ohms 

* 100W instantaneous peak output 
power 

+ 11-lead staggered pin Т0-220 
package 

* 24V to 84V operating supply 
voltage 

. Used in K-5606 50W amp module 
kit 

Cat Z-6119 


$1195 


March '94 


Dummy 
Security 
Camera 


This imitation 
Security camera is ideal 
for small shops as à 


theft deterrent. Easily 
installed with a couple of 
screws in to a wall It uses a 
real camera housing, coaxial 
cable with 'F' connector and 
in-built flashing red LED 
(requires power supply not 
included) for added realism. 


_ $4995 


Mixed Coloured Cable “ae 


Small 96mm Pack 100 
(10 colours x 10 "$9 
Cat H-1959 


Large 190mm Pack 100 
(10 colours x 10 pcs) 
Cat Н-1961 $1495 | 


Magellan GPS-3000XL 


The Magellan GPS-3000XL 
is a compact hand held GPS 
receiver with a large LCD 
screen, rugged plastic case 
filled with dry nitrogen gas to 
exclude moisture, and an 
internal antenna for ease of 
use. The XL version is an 
enhanced model of the 
previous GPS-3000, and is 
supplied with a carry case, 
Swivel mounting bracket, and 
DC power module. Can also 
be connected to a PC via an 
optional interface. 


Cat D-3915 $650 


‘SYSTEMS 


А ors 


‘Velcro’ 
Cable Straps 


Reuseble cable ties that you can 
open or close to add or remove extra 


28 x 200 mm $ 1 1 95 
Cat H-1946 
25 x 300 mm $ 1495 
Cat H-1947 


Everything you 
need for making 
PCBs. PC resist 
pen, Ferric Chloride. 
etchant, instruction 
manual and 2 
sample PCBs. 
Cat N-5651 


== $2695 


Australian GPS 
Location Guide 


The ultimate companion to your hand 
held GPS. Handy guide to 16,500 
global position system locations. 
Specifically compiled for Australia. 
Suited to anyone using a GPS who is 
trying to find their way 
around the Australian 
continent - no GPS 
owner should be 
without one. 160 


Dick Smiths 


Cat B-9650 


The Internet Short Cut 
Book 


Navigate your way 
around the web faster 
with this pocket book 
of net short cuts. 


Cat B-8125 $495 


Quality Kits At Affordable Prices 


Playmaster Pro Series 4 Preamp 9908 


Upgrade your existing Hi-Fi, or it's great when used with our K-5570 Pro Series 3 amplifier. 
This new design offers a larger number of features including infrared remote volume 
control, an even simpler construction method, and as before, first class performance 
Features included are tone controls, separate headphone amplifiers and extensive input 
; Switching. Allows the user to bypass any or all active stages that are in series 

with the audio path, through the use of a front panel ‘mode’ switch. 


LOOK what you get with this Dick Smith Electronics Kit 229 


M ооа ВСА connectors 


Remote control transmitter 
complete with case 


Receiver unit with 
motorised potentiometer 


Frequency response 

(line inputs, typical load). 

Direct mode: Unrestricted 

Bypass mode: 15Hz to 30kHz + 0/-1dB 

Tone mode: 20Нг to 20kHz +/-1dB 
with controls set to ‘flat’ 


Courtesy Light Extender? 
* Fit this project to your car and the 
Courtesy light will stay on for an extended 
period after the door is closed, then fade 
out gradually. 

* Cancels the delay extension when the 
car headlights are switched on. 


ground door switching. 

* Extends light-on time by about 10 
seconds. 

* З wire connection to car. 

* installation can be made 

without cutting wires. 

* Kit is supplied in 

shortform (PCB and 

components only). 

Cat К-4100 


Apr '97 
Analogue Multimeter 0 


20K/V and includes features such as 
transistor check, mirrored scale and 
continuity. Kit is supplied complete 
with all components, hardware, PCB, 
comprehensive instructions, deluxe 
multimeter case and test leads which 
plug into recessed sockets for added 


safety. Instructions and parts will also 
be supplied to construct the transistor ff 
test adaptor lead. 

Cat K-1050 


М Phono preamp section 
М Pre-punched chassis 


Total harmonic distortion 

(20kHz bandwidth, typical load, at 1VRMS output) 
Direct mode: 
Bypass mode: Less than 0.002% 
Tone mode: 


* Suits lamp wiring with either +ve 12V or 


Build this very useful piece of test equipment and at the same 
time learn all about analogue multimeters. Has 19 ranges with 


Cat К-5555 


uM Specified transformer (30VCT 5VA) IM Punched & screened front panel , 


Performance Data 


Unmeasurable 


Less than 0.002% 
Input and output levels 


Speaker Protector 9 


* This simple circuit is designed to mate 
with most stereo amplifiers, music systems 
or car sound systems. 

* Protects speakers from amp damage. 

* Turn-on delay eliminates switch-on 
thumps. 

* Circuit and PCB designed to take power 
sources from 9 or 12 volts DC or from «30v 
to «70 volts DC (ie using the internal power 
source of an existing amplifier). 

* Kit supplied in shortform with all 
components, PCB and Hi-power relay. 

Cat K-5414 


Tone mode: 


zs 


Cat K 7348 


EX pec '96/Јап '97 


Ef components & hardware 
М мкт caps & metal film resistors 


Input and output levels 
(Volume control at maximum, line inputs) 
Direct mode: 
Bypass mode: 240mV in for 1V out 


1V in for 1V out (max output: unrestricted) 
(max output: 7V RMS) 
(max output: 7V RMS) 


240mV in for 1V out 


i 
| 
| 
| 
| 
| 
| 
| 
| 


Kit Train Controller Q0 


* This easy to build train controller will 
give full, realistic control of your model 
trains. 

* Full reverse to full forward speed. 

* Inertia and brake switch automatic. 
* Includes overload protection. 

* Kit is supplied in shortform and 
includes only components, PCB and 
heatsink. 

* Transformer required - M 2165 
(9V-0-9V) 
Cat K-3029 


'97 Case & accessories 
Арг'97 Shown rot supoled. 


PC Driven Function Generator 70981 


This kit will save you hundreds of dollars over commercially 
available models. And it has greater features than most, with 
the ability to create virtually all waveforms from 0.25 Hz to 
beyond 100kHz. Using a novel application of direct digital 
synthesis this waveform generator is perfect for anyone who 
uses waveform for testing. Supplied complete with all 
components, hardware, PCB, case, transfromer, pre-punched 
screened front panel and required software on a 3.5" disk. 


Availability: Our kits consist of many different parts from numerous suppliers. Whilst we have consulted closely with them and are satisfied as to their ability to supply, sometimes 
problems can arise in obtaining all of the parts. This means there is a slight chance that availability may be delayed. Rainchecks are available, however if you'd like to check. 


beforehand, please don't hesitate to contact your local store. 


This Month's Specials! 


LCR M mde 

3.5 digit count) display. 
Canty and doge es Transistor 
and capacitance. Frequency at ity 
cycle. Inductive ana legie test. Input 
warning beeper. Auto power-off. 
Includes test leads and holster. 


Ranges: 
DC volts: 200mV-1,000V 
AC volts: 200mV-750V 
AC/DC current: 20mV-20A 

Resistance: 2000hms-2,000Mohms. 
2nF-200uF 
2KHz-20KHz 
20mH-20H 


Prototype Fibreglass PCBs 
A. 103 x 60mm double-sided printed circuit board. $ 495 


Cat H-5611 
$495 


B. 95 x 85mm single-sided printed circuit board 
Cat H-5613 


Prototype Matrix PCB 
C. 95 x 85mm single-sided printed circuit board. 
Cat H-5615 


Digital Lux Meter 


Perfect for photographers, video makers and photo labs. 
Quickly and accurately measures light up to 50,000 LUX 
over three ranges. Features 

auto zero, low battery 

indicator and comes 

complete with carry case. 

Requires 1 x 9 volt battery 

which gives 150-200 hours 


_ continuous use. $99 ! 


Cat Q 1400 


Digital Multimeter 

This rugged 3.75-Digit (4000 count) 
digital multimeter is great for both field 
and workshop use, especially at this 
unbelievable price. It is shock resistant 
and comes with rubber holster for 
added protection. Features include 
continuity, diode and logic testing, peak 
hold and auto power off. Thermocouple 
probe included. 


Ranges: 
DC Volts:  400mV, 4V, 40V, 400V, 1,000V 
AC Volts: —400mV, 4V, 40V, 400V, 750V 


DC Current: 400uA, 4mA, 40mA, 400mA, 
20A 

AC Current: 4000А, 40mA, 400mA, 20A 

Resistance: 400, 4K, 40K, 400K, 4M, 

40M ohms 

4KHz, 40KHz, 400KHz, 

4,000KHz 


Frequency: 


Temperature: Thermocouple supplied: -40 to 260 degrees C 


$129 


Unit's range: -50 to 1,300 degrees C 
Cat Q 1542 


Antistatic Bags 
Ideal for storing those 
delicate components. 
axe 

Cat H 6020 


$7150, os 


5" x8” 
Cat H 6025 


$195, 


Electromagnetic Field Tester 
This EMF Tester is a cost effective, 
hand-held instrument which will provide 
you with a quick, reliable and easy way 
to measure electromagnetic field 
radiation levels generated by power 
lines and cables, computer monitors, 
TV sets, video equipment and many 
similar devices. 3.5 digit (LCD) display. 
Range : 0.1m to 199.9m gauss. 
Band width: 30Hz to 300Hz. 

Cat Q 1225 


exo *129 


MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKISTS: 
NS! 


: “Batemans Вау 725 030 *Bathurst 323 933 *Bowral 611 861 *Broken Hill 884 098 *Cootamundra 422 561 *Deniliquin 813 672 *Dubbo 828 


711 *Goulburn 221 288 «Griffith 624 534 *Leeton 532 800 *Moree 522 091 *Mudgee 723 895 *Murwillumbah 723 684 *Richmond 784 101 *Tuncurry 
545 006 «Windsor 776 722 *Young 821 279 VIC: *Ararat 522 345 *Bairnsdale 525 677 *Benalla 622 710 *Colac 5232 1799 *Echuca 822 956 
Hamilton 72 2865 *Horsham 824 680 *Morwell 339 458 *Rosebud 822 225 *Shepparton 219 497 *Swan Hill 329 303 *Warragul 234 255 
Warrnambool 556 15111 *Wonthaggi 721 411 QLD: *Ayr 831 566 *Boonah (0754) 632 606 *Bundaberg 521 785 *Caloundra (07) 5491 8533 


*Gympie (07) 5483 6677 *Innisfail 612 014 *Kingaroy 625 777 


lackay 511 723 *Maryborough 214 559 *Mossman 982 200 *Mt. isa 433 475 


*Pialba 283 749 TAS: Burnie 319 222 *Devonport 248 322 SA: *Whyalla 454 764 WA: *Albany 412 077 *Bunbury 216 222 *Busselton 542 991 
Geraldton 211 278 *Mandurah 581 4940 Stores Across Australia & New Zealand 


Security And Coms 


Remote Control Car Alarm 


This Australian made alarm allows for DIY 
installation with easy to follow instructions. Features 
a passive arming system which switches the alarm 
on if the owner forgets. All entry points are protected 
including the doors, boot and bonnet. Current 
sensing circuit detects voltage drop in the vehicles 
electrical system. Impact sensing system that warns 
away thieves. Also has optional central locking & 
immobilisation facilities. For professional installation 


ask our staff for more details. 
Cat L-5418 5 YEAR WARRANTY 


Central Door Locking System 


Complete 4-door central 
locking system kit with 
hardware and 
electronic interface 
which converts 
standard door locks. 
Allows you to lock 
and unlock all doors 
from the driver's door. Can be connected to 
some Car Alarms and Engine Immobilisers 
to allow keyless entry to your vehicle. 
|Cat L-5421 
1 YEAR WARRANTY 


$259 


Yaesu FRG-100 Communications Receiver 
- : A highly sensitive receiver for the discerning shortwave 
120XLT Scanning Receiver listener, with extended receiver coverage of the 50kHz to 
Provides nine-band VHF/UHF coverage 30MHz range in AM, SSB, CW and FM (optional) modes. 
including airband, 100 memories, and'improved Тһе FRG-100 provides easy access to receiver functions, with 
super fast scan and search features. Complete receiver modes and the most-used features instantly 

with NiCad battery pack, AC charger and accessable. A back-lit LCD screen shows 10Hz frequency 
detailed instructions. $29 resolution as well as an array of status indicators. New 

Cat D-2752 uniden. features include: user-programmable tuning steps, 50 tunable 
Fanatics Frequency Register memories (which store frequency, mode and filter setting), 


^ nid sharp IF filters, a memory group scanning mode, and IF 
This book features: Frequencies in bandwidth selection by mode. Includes twin 12/24 hour clocks, 
across the Australia under one 


S u a programmable on/off 
Australian National Listing plus all 


timer and 16 pre- 
the old favourite emergency n 
services frequencies. New sections 
include Airports, Airlines, Marine 
and Cellular Phones. $3850 
Cat B-4210 


programmed international I 
shortwave bands. Ready 
for connection to an 
external 12V power 


The Uniden 220XLT provides 10-band VHF/UHF but may be ordered in. 


coverage including airband and 800MHz, 200 999 


memories, and improved super fast scan and Passport To Worldband Radio 1997 


search features so you'll find signals faster. Scans Updated 1997 international shortwave radio 

ир to 100 channels/sec or searches at 100 or 300 broadcasting handbook which no shortwave 
steps/sec. Complete with NiCad battery pack, AC radio listener should do without, especially suited 
charger and detailed instructions. for beginners looking for an easier way to tune 


2 YEAR WARRANTY into the world. 
Cat D-2755 uniden. $369 Cat B-2058 $3495 
PHONE, FAX & MAIL ORDER SERVICE 


For further information, orders or the location 
of your nearest store call: 

AUSTRALIA Phone: 1300 366 644 (Local Call Charge) 

Or Fax: (02) 9805 1986 or write to: 

Dick Smith Electronics, Mail Orders, Reply Paid 160. 
PO Box 321 NORTH RYDE NSW 2113 

NEW ZEALAND Phone: (09) 488 2198 or (09) 488 2135 

Or Fax: (0800) 800 290 or write to: 
Dick Smith Electronics, Mail Orders Division, Private Bag 102-903 

North Shore Mail Centre, Auckland 
All major Credit Cards accepted. O/Nite Courier Available. 


Source. v7 
i i Cat D-2790 
Super Fast Scanning Receiver Mele dee 
V 


s ee z 
i azine is now on sale a 
po aou New Zealand stores! 


NSW - Albury 21 8399. Bankstown Square 9707 4888 - Bankstown PowerHouse 9793 9677 = Blacktown 9671 7722 - Bondi Junction 9387 1444 - Brookvale 
9905 0441 » Burwood 9744 7299 * Campbelltown 27 2199 - Chatswood 9411 1955. Chullora 9642 8922 - Gore Hill 9439 5311 - Gosford 25 0235 * Hornsby 
9477 6633 - Hurstville 9580 8622 - Kotara 56 2092 - Liverpool 9600 9888 - Maitland 33 7866 - Miranda 9525 2722 - Newcastle 61 1896 + North Ryde 
9937 3355 + North Sydney 66 Berry St. 9964 9468 - Orange 618 400 - Parramatta 9689 2188 • Railway Square 9211 3777 - Penrith (047) 32 3400 + Sydney 
City York St 9267 9111 & Mid City Centre 9221 0000 + Tamworth 66 1711 - Wollongong 28 3800 ACT - Belconnen (06) 253 1785 + Fyshwick 280 4944 VIC 
+ Ballarat 5331 5433 • Bendigo 5443 0388 - Box Hill 9890 0699 - Coburg 9383 4455 - Dandenong 9794 9377 - Brighton 9592 2366 - Frankston 9783 9144 
+ Geelong 5223 2711 - Highpoint 9318 6300 - Knox Towerpoint 9800 3455 « Melbourne City Strand Central Arcade 9663 5320 & 246 Bourke St 9639 0396 
+ Niddrie 9379 7444 . Northland 9471 4823 + Richmond 9428 1614 - Ringwood 9879 5338 - Springvale 9547 0522 + QLD + Alderley 3356 3733 - Booval 
3282 6200 . Brisbane City 3229 9377 + Buranda 3391 6233 - Cains 311 515 + Capalaba 3245 2870 - Chermside 3359 6255 - Indooroopilly 3878 4944 
+ Maroochydore 5479 1800 + Mermaid Beach 5578 5600 - Rockhampton 27 9644 - Southport 5532 9033 * Toowoomba 38 4300 - Townsville 72 5722 + Underwood 
33410844 SA - Adelaide City Pulteney St 8232 1200 & Myer Centre 8231 7777 * Elizabeth 8255 6099 - Enfield 8260 6088 - St Marys 8277 8977 - Westlakes 
8235 1244 WA - Balcatta 240 1911 - Cannington 451 8666 - Fremantle 335 9733 - Perth City 481 3261 - Midland 250 1460 + Northbridge 328 6944 TAS 
+ Glenorchy 6273 2176 - Hobart 6231 0800 - Launceston 6334 4555 NT - Darwin 8981 1977 — STORES IN RED ARE OPEN SUNDAYS. 

STORES ACROSS AUSTRALIA AND NEW ZEALAND Be 
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Handy reference on microcomputer 


interfacing & applications 


Microcomputer Interfacing and Applications, M. A. 
Mustafa, published January 1995 by Newnes. Soft 
covers, 233 x 155mm, 456 pages. ISBN 0 7506 1752 


7. Price $69.00. 


This is the second edition of this 
book which, in its 17 chapters, rea- 
sonably fully covers all aspects of the 
operation and interfacing of micros to 
the outside world. 

The first chapter is pitched at the 
beginner who is assumed to have lit- 
tle or no knowledge of the subject. It 
covers processors, storage devices, 
input/output (I/O) devices, microproc- 
essor operation, task execution and 
interrupts. 

Chapter two explains why external 
devices may need to be connected to a 
microcomputer, the methods used to 
communicate with these devices and 
the concept of input and output ports. 

The next chapter expands on this 
by discussing the need for flexibility 
in and optimisation of any add-ons 
that you may use. The boards which 
are described are mostly for the IBM 
style computer and its clones, mainly 
because of the diverse range of off- 
the-shelf boards which have become 
available for this type of computer. 

Mustafa then goes on to compare 
the pros and cons of interrupt versus 
program controlled output. The chap- 
ter concludes with a few examples of 
the decoding of external address 
spaces. 

Chapter four, entitled Using Digital 
Input and Output Ports, begins by 
showing the methods used to detect 
external switch closures and includes 
a discussion on switch debounce us- 
ing both hardware and software. It 
continues by explaining how compa- 
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rators can be used to indicate out of 
tolerance voltages. 

Hardware logic gates are covered 
next, followed by an explanation of 
how the various gates can be imple- 
mented in software if there are suffi- 
cient processor input lines available. 
Most of the balance of the chapter is 
taken up with the solutions to various 
problems, using both hardware and 
software approaches. 

The last 10 pages of this chapter 
discuss AC, inductive loads and power 
factor. 

Chapters five to eight cover, in great 


detail, Multiplexers, Sample and Hold 
circuits, and Digital to Analog (D/A) 
and Analog to Digital (A/D) convert- 
ers. This information will be familiar 
to the experienced hobbyist or engi- 
neer but should prove enlightening to 
the novice. 

Chapter six explains how D/A con- 
verters can be interfaced to a micro- 
processor and chapter seven does the 
same for A/D converters. Chapter eight 
details the application of several com- 
mercial devices to the solutions of 
some hypothetical problems. 

The next chapter covers external 
counters and timers, although most 
modern micros now seem to include 
these on the chip. Still itis often easier 
toimplement counting or timing func- 
tions in hardware using an interrupt, 
than in software, as these functions 
can occupy a large percentage of the 
processor's time. 

Applications using several timers, 
including that old favourite the 555, 
are shown. Methods of measuring fre- 
quency, time intervals and phase shifts 
are examined, almost always using 
external hardware to process the in- 
put signals, 

Chapter 10 diverges from micros to 
discuss switching devices, although 
the ultimate end is to control these via 
a computer. Diodes, zeners, transis- 
tors, FETs, MOSFETs, IGBTs, SCRs, 
thyristors, Triacs and relays are all 
included in this summary. 

The important subject of isolating 
control circuits from the mains sup- 
ply is adequately covered, 

The next chapter, titled Optical De- 
vices, is a continuation of the previ- 
ous one. It covers light sensing de- 
vices such as photodiodes, photo- 
transistors, light dependent resistors 
and light emitting devices such as 


opto-couplers, light emitting diodes 
(LEDs) and 7-segment LED displays. 
Methods of interfacing these different 
devices to micros are shown and an 
explanation is given of the way LED 
displays are multiplexed. 

The chapter concludes with nearly 
nine pages which cover optical en- 
coders. The incremental encoder is 
widely used but suffers from the prob- 
lem that it can only count pulses but 
cannot give any absolute position. To 
increase their usefulness, modifi- 
cations have been made such as an 
extra output providing one pulse per 
revolution at a predetermined posi- 
tion. 

Absolute encoders overcome the 
previous problems by representing 
each position by a unique code but 
this obviously will require more in- 
put data lines to a processor. 

Chapter 12 explains how to gener- 
ate waveforms, again by utilising ei- 
ther software or hardware under com- 
puter control. Mustafa begins this 
chapter by discussing the types of 
waveforms that are usually generated 
by hardware, then compares the pros 
and cons of real time calculations ver- 
sus look-up tables. He continues with 
examples of the generation of differ- 
ent waveforms using both digital and 
analog interfaces for frequency selec- 
tion. The chapter also shows how DC 
offsets can be generated and added to 
the output waveform. 

The 13th chapter introduces us to 
microcomputer controlled robotic 
mechanisms. Both analog and digital, 
open and closed loop controls are cov- 
ered. While the chapter is quite com- 
prehensive, the robot designers will 
know it all and the hobbyist is un- 
likely to begin designing robots after 
reading it. 

Temperature measurement and con- 
trol is the heading for chapter 14. The 
various types of sensors including 
thermistors, thermocouples, RTDs (re- 
sistance temperature detectors) and 
semiconductors are explained. 

The methods used to control the 
temperature once it has been sensed 
are then described. These are on/off, 
pulse width, phase angle and zero 
crossing switching. Some examples 
of these methods are then given. 

A chapter on motor control is next. 
Many industrial process control sys- 
tems will, as part of their task, control 
the speed of a motor. As we know 
there are two types of motors, DC and 


The Practical Guide to Satellite 
TV, by Garry Cratt, Published Feb- 
ruary 1997. ISBN 0 646 30682 0. 
296 x 210mm, soft covers, 116 
pages. R.R.P. $39.00. 

Published in February this year, 
this easy-to-read book has been 
compiled by one of the most expe- 
rienced satellite TV installers in 
Australia, Garry Стаб. It is written 
in an informal style and is copi- 
ously illustrated. 

Topics covered include a his- 
tory of satellite development, prin- 
ciples of satellite operation, earth 
station components, encryption 
systems, video standards, video 
compression (MPEG, etc), system 
installation and wiring. 

As you might expect, there is a 
lot of information about satellite 
receiver hardware such as dishes, 
feedhorns, polarisers, LNBs (low 
noise block converter) and so on. 
There is a large glossary and 46 
pages of satellite orbital data, trans- 
ponder loading and footprints. 


AC and they, unfortunately, require 
different methods of control. 

The author describes the various 
types of DC motor speed control using 
the computer in a closed loop system, 
then other methods which use some 
external hardware but don’t take as 
much computer processing time. 

The speed of an AC motor can be 
varied by altering either the applied 
voltage or the applied frequency. 
While the latter is harder to imple- 
ment, it is the more efficient method, 
as the output torque is higher. Various 
methods using voltage, frequency and 
pulse width to vary the motor speed 
are then described. 

The penultimate chapter, headed 
Miscellaneous Applications, covers 
such things as interfacing a keypad to 
a micro, interrupt control, DMA (di- 
rect memory access) and handshaking. 
It continues by discussing rudimen- 
tary process control test procedures, 
the provision of additional supplies 
to power the external add-ons and 
battery backup of these add-ons. 

The final chapter talks about the 


cal Guide to Satellite T 


In summary, this book is down 
to earth and up to date. It is avail- 
able at $39.00 plus $5 postage from. 
Av-Comm Pty Ltd, PO Box 225, 
Balgowlah, NSW 2093, Phone (02) 
9949 7417; fax (02) 9949 7095. 


possible limitations of an existing com- 
puter system and the upgrade paths 
available. It also describes the limited 
storage of RAM and the probable need 
to transfer RAM data to a hard disc. 
Brief mention is then made of operat- 
ing systems, programming languages 
and emulators. 

An emulator is a collection of hard- 
ware which allows a software pro- 
gram (eg, for a microcontroller) to be 
loaded into it and executed. The pro- 
gram steps can be traced and interme- 
diate values checked to confirm the 
correct operation of the program be- 
fore it is “burned” into the final de- 
vice. If “bugs” are found, the program 
can be altered then run again to verify 
its correct operation. 

To sum up, this book is a good refer- 
ence for the hobbyist or student who 
wants to have a better understanding 
of the topics covered, It contains lots 
of worked examples to illustrate each 
chapter and is an ideal starting point. 

Our review copy came from Reed 
International Books Australia Pty Ltd. 
Phone (03) 9245 7168. (R.F.W.) sc 
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CIRCUIT NOTEBOOK 


Interesting 


leas which we have checked but not built and tested. Contributions from 


readers are welcome and for at standard rate: 


12V PA system has a 
balanced mic input 


This 12V PA system uses a TDA2004 
stereo amplifier IC in bridge mode to 
drive a 4Q loudspeaker. Both ampli- 
fier outputs at pins 8 & 10 have Zobel 
networks (10 & 0.1НЕ) to ensure sta- 
bility, while the 100uF capacitors pro- 
vide bootstrapping to the driver stages. 
The power output is about 20W. 


will be p: 


IC1 is a low noise 5534 op amp 
and is connected as a balanced 
input stage for the microphone. The 
input impedance is set by the two 1kQ 
resistors while the overall gain is set 
by the ratio ofthe two 470kQ resistors 
to the two 1kQ resistors. Frequency 
compensation is provided by a 33pF 


capacitor between pins 5 & 8. 

The TDA2004 must be mounted on 
an adequate heatsink. The maximum 
current drain is around 3.5A. 

S. Williamson, 

Hamilton, NZ. ($40) 


Switching circuit for the 
M65830P digital delay 


This circuit is designed to generate 
the delay time control data for the 
M65830P single chip digital delay. It 
interfaces to the serial transmitter sec- 
tion of the Stereo Simulator (SILICON 
CHIP, June 1996), providing a method 
of varying the delay time without us- 
ing a microcontroller. 

Looking at the block diagram, the 
3Hz oscillator triggers a monostable 
multivibrator with variable pulse 
width. This monostable switches on a 
second oscillator running at 3kHz 
which clocks the counter. The final 
output consists of 3kHz bursts of vary- 
ing length. Thus, the final count is 
determined by the 
monostable pulse 
width which is set by 
the delay control. 

When the binary 
counter has reached 
the required value for 
the delay time (when 
the monostable out- 
put goes low), a fall- 
ing edge detector ac- 
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tivates the data send function of the 
remaining circuit. The six bits of de- 
lay information from the counter are 
latched in parallel into the shift regis- 
ter. The rest of the circuit transmits 
the data to the delay chip as in the 
Stereo Simulator. 

Once this information has been sent, 
the binary counter with the delay time 
data is cleared and the serial clock 
goes back into reset mode until it is 
triggered by the edge detector again. 

With a 3kHz counting rate, the en- 
tire process takes about 20ms. The 
circuit updates the delay three times 
every second while ever switch S1 is 
pressed. At this rate, the user should 
not notice any delay between adjust- 
ing the control and hearing the effect. 


On the circuit, data is fed to IC3 by 
IC8,a 4024 7-bit binary counter which 
is clocked by IC5b & IC5c. IC5 is a 
quad NAND Schmitt trigger, set up to 
provide two oscillators, The first is set 
to 3Hz and the second to 3kHz. The 


extra NAND gate following each oscil- 
lator provides signal inversion. 

IC6 is a 555 timer configured in 
monostable mode with its output pulse 
width set by the 14F capacitor and 
20kO pot (VR1) at pins 6 & 7. The 
3900 resistor in series with VR2 sets 
the minimum pulse width. The mono- 
stable is triggered by the 3Hz clock 
and its output at pin 3 switches on the 
8kHz clock while it is high. The clock 
input to IC8 consists of 3kHz bursts, 
three times a second, Thus, the count 
reached on IC8 is controlled by VR1, 
allowing the delay time to be continu- 
ously adjusted. It is updated each time 
the monostable is triggered. 

Once the counter has reached the 
desired value, the data must be sent. 
This is triggered by the negative edge 
detector mentioned earlier. It is driven 
by the monostable output. When the 
monostable is high, the 3kHz clock is 
activated and so IC8 is counting. When 
the monostable returns to the low state, 
the clock stops and the edge detector 
generates a reset pulse to start the data 
send sequence of IC1, 2 & 3. Once the 
data has been sent, IC8 is cleared from 
the transition in the REQ line. The 
entire cycle repeats three times every 
second, as set by the 3Hz clock. 


12V or 24У 
lamp flasher 
This circuit will 
handle lamp loads 
up to 3A with no 
heatsink required 
for the Mosfet (Q3). 
Q1 & Q2 function 
together as a break- 
down device simi- 
lar to a Diac. Up toa 
defined voltage, Q1 
& Q2 are both off, as defined by the 
two 100kQ and the 1.5MQ resistors 
at their bases. When power is first 
applied, capacitor C1 has no volt- 
age across it and Q1 & Q2 are both 
off. C1 is then charged via the 220kQ 
resistor R1 until the voltage across 
it is sufficient to allow Q1 & Q2 to 
suddenly turn on. They then dis- 
charge C1 to the point where Q1 & 


1м: 


92 
BC337 


IC8 is а 7-bit counter but only six 
bits are used. To prevent the counter 
going over the 6-bit limit, IC7 (a 
74HC30 8-input NAND gate) is used 
to reset the monostable when the first 


Q2 turn off again. The cycle then 
repeats continuously and the pulse , 
waveform at the collector of Q1 is 
used to turn FET Q3 on and off. 

Capacitor C1 should be a plastic 
dielectric type. Resistor R1 deter- 
mines the off time for Q3 while 
resistor R2 determines the on time. 

G. La Rooy, 

Christchurch, NZ. ($30) 


six bits are high. The inputs are con- 
nected to the outputs from IC8. The 
unused inputs must be tied high. 

S. Eaton, 

Frankston, Vic. ($60) 


OUTPUTS 
TO 
MC65830P 
DATA 


APRIL 1997 4 


SERVICEMAN'S LOG 
A mixed bag of trouble & strife 


Ihave rather a mixed bag this month. First, 
there was double-trouble with a tripler, then 
I encountered a tricky Wyse monitor and 
finally, an NEC TV wouldn't stop whistling 


at me. 


The day started badly when the kind 
and gracious gentleman of last Satur- 
day returned on Monday with his an- 
cient Philips TV set and cast unkind 
aspersions on my technical expertise 
by groaning that it had only lasted one 
hour. I put a brave face on it and told 
him to wait while I attended to it 
immediately. 

This was a 13-year old KT3 Philips 
which had come in pulsating on Sat- 
urday morning and out of the generos- 
ity of my heart I had worked on it 
immediately for him then, too. 

After I had removed the back and 
blown three centuries of dust from 
within, I desoldered the tripler and 


I SWITCHED ON 


AND CHECKED FOR 
ANY ARCINGeee 
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switched the set on. The sound forth- 
coming was indeed music to my ears, 
so | fitted anew (Philips-brand) tripler 
and checked the set out for dry joints, 
particularly around the vertical out- 
put and east-west transistors and the 
flyback transformer. 

Ialso cleaned around the EHT ultor 
cap and applied silicone rubber to all 
the connections. On completion, I 
switched on and checked for any arc- 
ing before looking at the focus, bright- 
ness and greyscale. All was in order, 
and the client sallied out of the shop 
an hour later, content that his beloved 
Philips was again working. 

Unfortunately, the next Monday 
when I went through the rou- 
tine again, it was the same 
tripler that had failed. There 
was nothing for it but to re- 
place it again with as much 
grace as I could summon. 
These things happen — let's 
pray lightning doesn't strike 
twice in the same place. 
Wising up 

The next job that came in 
was a Wyse WY-60 monitor 
and keyboard that belonged 
to a video franchise. The 
complaint was that it was 
"dead and smoking". 

These monitors are quite 
interesting but somewhat 
dated technologically nowa- 
days. They are often referred 
to as “dumb terminals", and 
are connected to a mainframe 
through an RS-232 25-pin 
serial port, rather like a mo- 
dem. 


The problem is that everything 
about them is expensive and they use 
only Wyse dedicated technology. This 
terminal has a green phosphor CRT 
(some have orange) and is controlled 
from the mainframe using the XENIX 
System V operating system (circa 
1987). 

Unfortunately, most people using 
this system are now faced with a diffi- 
cult decision. Do they dice a system 
that uses maybe five or more dumb 
terminals and put in a brand new 
network costing tens of thousands of 
dollars, or do they get their ancient (in 
computer terms) equipment fixed? The 
only bright spot is that Wyse parts are 
easily obtainable, even if they are ex- 
pensive. 

Access to the main board isn’t too 
bad once the back cover is removed 
and it didn’t take long to see that the 
set wasn't quite dead. The switchmode 
power supply was generating +12V 
and +5V rails but there was no EHT or 
secondary voltages on the flyback 
transformer (T202). I reached for the 
voltmeter and measured +12V all the 
way to the collector of the line output 
transistor Q202 (BU405), as well as to 
the collector of Q201 (2SC1213), the 
horizontal driver. 

It was time to get technical and so I 
pulled out the CRO and started look- 
ing for horizontal pulses. There were 
none all the way back to U20, pin 7, 
the "Gate Array" IC. There was howev- 
er *5V on the Vcc pin of this IC and so 
I checked the crystal clocks. X2 and 
X3 were OK, but there was nothing on 
X1, a 25.580MHz crystal, even though 
there was voltage to it. 

This clock fed U21 (74LS00), which 
in turn fed U20 as well as the CPU. 
(V1). The only circuit I had was an 
extremely poor photocopy of a fax 
and I was reluctant to invest $88.90 
plus freight for a service manual. 
Whilst enquiring about this, I also 
asked about the cost of U20 which 
was $50.30 plus tax and freight. 

I was beginning to despair as to 


what to do when I had a stroke of real 
luck another identical monitor came 
in but with a different fault. This was 
intermittently displaying lines and 
characters on the screen. I decided to 
fix this one first and then use it to 
donate parts to the other for checking 
purposes. 

By gently tapping the chassis, it 
didn't take me long to discover sev- 
eral dry joints around IC U19, the 
“Fonts” character generator. After sol- 
dering it up, [reconnected the DB25M 
loopback plug with pins 2 and 3 con- 
nected, in order to display the charac- 
ters on the screen as I entered them on 
the keyboard. 

In short, I gave it a thorough work- 
out and it passed all my tests with 
flying colours. 

Now that I had one working dumb 
terminal, I could resume work on the 
first. First, I swapped the crystal and 
ICs U20 and U21 but to no avail. How- 
ever, when I swapped the EEPROM 
(U6), I began to get a pulse on the 
horizontal sync line but the problem. 
was now in the horizontal output stage. 
The CRO reported severe ringing on 
the collector of the line output tran- 
sistor and it was getting very hot. 

I removed the flyback transformer 
and checked the winding between pins 
3 & 4 with a shorted turns tester (basi- 
cally a 15.625kHz oscillator which is 
damped by a short circuit or enhanced 
with an inductance, with the result 
displayed on a meter). This test 
showed that the winding was indeed 
shorted. Surprisingly, the cost of a 
new flyback transformer was only $25 
plus freight. 

Unfortunately, that wasn't the end 
of the story because I then found that 
diode D203 was also shorted, while 
C208 was literally bulging out of its 
aluminium container. 

When I fired it up, it beeped hap- 
pily back at me: “Hi, I'm Hal. Thank 
you for fixing me. I'm your Wyse WY- 
60 Terminal". Actually, I lie, it only 
beeped and flashed characters before 
settling down to a prompt. I then fit- 
ted the loopback plug and checked for 
screen echo with the keyboard. It all 
worked as expected. 

Last, but not least, I checked the 
setup and selected the defaults. I re- 
minded myself to tell the customer 
thatthe setup had changed — he would 
have to compare it with other termi- 
nals for any changes. I also prayed 
that the customer had enough money 


SILICON CHIP SORT WARE 


Now available: the complete index to 

all SILICON CHIP articles since the first 

issue in November 1987. The Floppy 

Index comes with a handy file viewer 

that lets you look at the index line by line 

or page by page for quick browsing, or 

you can use the search function. All 

commands are listed on the screen, so 

you'll always know what to do next. 

Notes & Errata also now available: 

this file lets you quickly check out the Notes & Errata (if any) for all articles 
published in SILICON CHIP. Not an index but a complete copy of all Notes & 
Errata text (diagrams not included). The file viewer is included in the price, so 
that you can quickly locate the item of interest. 

The Floppy Index and Notes & Errata files are supplied in ASCII format on a 3.5- 
inch or 5.25-inch floppy disc to suit PC-compatible computers. Note: the File 
Viewer requires MSDOS 3.3 or above. 


ORDER FORM 


Floppy Index (incl. file viewer): $А7 


Notes & Errata (incl. file viewer): $A7 


Alphanumeric LCD Demo Board Software (May 1993): $A7 


Stepper Motor Controller Software (January 1994): $A7 


Printer Status Indicator Software (January 1994): $A7 


Switchers Made Simple — Design Software (March 1994): $12 


Gamesbvm.bas /obj /ехе (Nicad Battery Monitor, June 1994): $A7 


Diskinfo.exe (Identifies IDE Hard Disc Parameters, August 1995): $A7 


POSTAGE & PACKING: Aust., NZ & PNG add $A3 per order; elsewhere $A5 


Disc size required: (0 3.5-inchdisc — (115.25-inch disc TOTAL $A| 


Enclosed is my cheque/money order for $A. 
Q Bankcard О Visa Card О MasterCard 


1ЧИ SERERE ERE Гр GE 


or please debit my 


Card No. 


LET 


Card expiry date — / —— 5. 


Signature, 


Name 


PLEASE PRINT 
Street 


Suburb/town Postcode. 


Send your order to: SILICON CHIP, PO Box 139, Collaroy, NSW 2097; orfax your order. 


to (02) 9979 6503; or ring (02) 9979 5644 and quote your credit card number © 


(Bankcard, Visa Card or MasterCard). 
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IT WAS TIME TO GET Тї E-CHNICAL., 
SO I PULLED оТ THE CRO 
AND STARTED LOOKING FOR 
HORIZONTAL PULSES... 


to pay for all this, as it had taken quite 
some time! 


The whistling NEC 


The phone rang and an elderly gen- 
tleman asked whether I would be so 
good as to attend to his TV set which 
was on “the blink”. It took a little 
coaxing to find out that it was an NEC 
N-4830 with two problems. First, it 
was making a whistling noise with 
associated patterning lines on the pic- 
ture. Second, it was making a rather 
bizarre “bop-bop” noise on standby. 

Because the fellow was 85 years of 
age and because I thought I knew all 
there was to know about this Daewoo 
C-500 chassis, I arranged to fix it in 
his home. 

Despite his years, the customer was 
very sprightly and his fault descrip- 
tion was fairly accurate. Unfortunately, 
access to the TV set was fairly poor 
and great care was required to avoid 
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knocking over the entire collection of 
family photos and china ornaments. 

The serial number plus a visual ex- 
amination ofthe power supply quickly 
established that this had been a Series 
5 production. This meant that a few 
modifications were required to bring 
it up to the current Series 7 specifica- 
tion, as briefly discussed in the Serv- 
iceman's Log for March 1996. 

To recap, this particular model has 
an inherent weakness in the power 
supply. It uses a 10-pin switching regu- 
lator IC (I801) and this can overheat 
and fail, taking a lot of components 
with it. 

The failure is not the fault of the IC 
itself but in the associated circuitry 
and a modification sheet has been is- 
sued to cover this. 

In this case, the whistling noise was 
coming from the vicinity of the power 
supply but the regulator IC was still 
OK. The set had never been repaired 


before and two small electros, C808 
and C810, were looking their age. I 
carried out the recommended modifi- 
cations, replaced these two electros 
and soldered any suspicious dry joints. 

One of the electros had me puzzled, 
however. The circuit showed both as 
being 10НЕ and yet C808 was actually 
marked 0.47uF. Perhaps this was the 
reason the set was playing up but if so 
surely it would have had these symp- 
toms from new, which it hadn't. In 
any event, I found I had fixed the loud 
motor-boating noise on standby, but 
the patterning and whistling were still 
there. 

I was disappointed by this and so, 
with my ego suitably chastened, I 
dived in again and examined the en- 
tire chassis for possible problems. But 
although I found and fixed many sus- 
picious joints, the problem persisted, 
It was time to get serious. 

The B+ rails all measured correctly 
and, apart from the whistle from the 
power supply and the line patterning, 
everything else worked. The pattern 
consisted of lines and a succession of 
horizontal curves but it was the whis- 
tling noise that was the most alarm- 
ing. It didn't have a consistent pitch 
and it sounded as though the power 
supply was running roughly and could 
perhaps fail at any moment. 

Iwas on the point of giving up and 
telling my octogenarian friend that it 
would have to go to the workshop, 
when inspiration struck me (it's amaz- 
ing what the thought of having to shift 
a TV set down three flights of stairs 
can do). I put my brain into gear and 
measured the rectified B+ from the 
bridge rectifier to the main electro 
C807 (1204F 400VW). Although this 
voltage is not marked on the circuit, I 
expected a reading of about +340V 
but it actually measured +295V. 

I didn't have a 120uF 400V electro 
with me and so I connected an old 
100[Е capacitor from the toolbox pre- 
cariously across C807 and switched 
on. Hooray! It did the trick, the B+ rail 
came up, the patterning was gone and 
all was silent. 

I told the gentleman I would be 
back the next day with the right part. 
Well, nearly. The nearest value I had 
was a 2204F 105°C 400V unit which 
was the same physical size as the origi- 
nal. I installed it as promised the next 
day. Interestingly, the old electro 
looked pristine even though it was 
definitely faulty. sc 
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* SPECIAL PRICES VALID. b 


TELKO SECURITY+ PLUS INTERIOR 
ALARM DEAL 


This alarm has a built-in passive infra red (PIR) detector and 
100dB plezo screamer. To arm and disarm, you simply enter 
your selected security code of 1 - 12 digits on the keypad. 
Сап be mounted on a wall, or sit on a bookshelf. There is 
also a panic button for emergencies. It's 9 volt battery E 
operated (battery not included), or from 240V with an optional 
adaptor - use Cat. MP-3006 $15.50. When run off 240V power 
supply keypad is Illuminated. Its also expandable, extra PIRs, 
or reed/magnets can be added to NC terminals. Also 
includes 2 deterrent stickers. 

Unit size: 137(H) x 80(W) x 


ШЕШ TELKO SECURITY + PLUS 
INTERIOR ALARM DEAL 


This kit consists of the Cat. LA-5150 alarm unit 

as described on left and also includes a 120dB| ý 

Siren with 15mt. of cable prewired & the mains — — 

power supply. The power 

supply апа siren иге both With each purchase select either 

| prewired with plugs and х, 

| socket for easy installation. a Vibration Door Alarm Chime 
xe tures: spiana reyod ат бай, LA-5170 or a Window Door 

"72 lisarm control eInfrar 4 

motion detector up to 20 mts, _ Magnetic Alarm Cat. LA-5165 


53(D)mm, Ideal alarm forhome. With: each purchase select either a | x 110° «External 120dB siren or 1 of each FREE 
units, garages, caravans, boats, Vibration Door Alarm Chime *Emergency panic button 
Office etc, atc, It can sound a. Cat. LA-5170 or a Window Door *Pre-alarm tone *Lighted keypad «15m of siren cable include «Expandable 


coul be teed ота аге, Magnetic Alarm Cat. 14-5165 - FREE ca: 14.5 «5s Normally Around $169 


could be used as an announcer 
in a shop or office. Scoop Purchase We have purchased these as distress 


stock & can offer at а much reduced price to what they are currently selling for. TELKO WINDOW / DOOR MAGNETI: C 


Cat.LA-5150. Normally Around $79 SENTON ALARM р á 
is small alarm is designed to be mounted on а 
TELKO PROGRAMMABLE ENTRY window or door, When the door / window is opened, |i 
a built-in 9008 alarm sounds, its very compact and 
epe „CHIME wAY has an on/off switch on the body. If a burglar forces a |||} 


door or window, When the door 
or window is opened the unit 
either chimes, or the siren goes 
off. It is switched on/off by a 
keypad and there is also a panic (5 
button for emergencies. Includes 
2 warning stickers. This unit can 
be used for 2 different purposes: 
(1) Mount it on the front door of a oo 
shop, or office to advise 
someone has entered the establishment. It sounds a TELKO VIBRATION DOOR / CHIME / ALARM 

pleasant chime. (2) Mount it on a door and the siren will This unit simply hangs on the door knob inside a room. When the door is ў 
sound if its opened. This door could be your front door, ^ opened ог shaken it will “sound”. There are 2 sounding settings - chime and 
garage door, shed door, caravan door, boat hatch, aroom ^ alarm. The chime setting is good for doctors, dentists, offices etc, to advise 
in your house you want to keep the kids out of etc, etc. when someone enters. іп the alarm mode, there is a piercing alarm sound: 


Supplied with clear instructions, Requires З x AAA alkaline Operates from a 9V battery (not supplied). includes 2 alarm stickers. 
batteries (not supplied). Uses magnetic sensor switch for сш LA-5170 
contacts. Size: 132(H) х 80(W) x 28(D)mm. 


Cat. LA-5160 NORMALLY $49.50. 


wi window open and the alarm sounds, there is a very. 
BELO good chance the burglar will leave. If you want to 
AL os the window, simply turn it off. Also ideal for 


oR! putting on cupboard doors, Hi Fi cabinets etc, to keep kids out! Size: 64( 
Wi х 32(W) x 20(D)mm. Colour-white. Supplied with 2 alarm stickers, double 
pRICE sided adhesive tape and screws. 


Cat.LA-5165. Normally $19.95 


Normally around $19.95 
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XC-4710 m 
April } p Ted 

Cat, QC-1901 consists of 22, of the 
Only $16ea or With 2 probes Fiver tits teat you dont 


10 For $150 Oniy $799 ын: 


You do gel: ed x Tri 


Torque Set, size 8, 9 and 10. ҮШҮ H 
hex driver with magnelcraneralimanity — | 
plasticy - rubber holder that is smaller han a deck 
оў card (67 x 45 x 30m), you will never get 


n REFER EA FEB. 97 This speaker kit came about 
7] because we purchased a quantity of high 
quality cabinets from a woodwork factory | 
ce who had made them for a speaker 
JAYC| manufacturer who went broke. We purchased | 
the cabinets at a fraction of their build cost 
NGG) and designed the speaker kit around them. 
(Ñ The cabinets are extremely high quality. They 
YO are made from 19mm MDF board whichis - Crossovers shown are representative only | 
2 covered in an unfinished real wood veneer and needs to be stained and/or lacquered. There is а small amount of 
5 construction work required to complete the cabinets and this is reflected in the low price of the kit. Specifically this 
work is: rear port hole needs to be slightly enlarged, speaker grills need to be built from 4 pieces of pre-cut hardwood Cat, rp.opgs - 
Ned beading supplied and grill cloth needs mounting. These jobs should not pose much of a problem to those with a 
modest level of woodworking skills. The fui osures will make the effort worthwhile. There 
IUNIO are two choices of cabinet wood finishes available. | Blackwood (light). We have a much larger 
JAYC| (È quantity of Jarrah finish available. We reserve the ı Jarrah when the Blackwood stocks are 
JAYC| exhausted. THE SPEAKER KIT - the woofer ust our Carbon Fibre Drivers and the tweeters are Vifa 
019, The crossovers are pre Би. The total impedence is 49, which is not a problem for most amplifiers and they 
NAG сола even be used in a car stereo system, Power handing is 80WAMS. 
ТФ Includes: «2 6" carbon fibre woofers +2 x Vita D19 treni eu nae il nien 
(М зоте teeters +2 x nre but crossover networks, art TE m 
j N Cat. CS-2590. $229 Pr 
DÁM Includes: «2 x pre built cabinets «Grill frame pieces At an all up kit price of just $349 a pair, 
(Ё *Speaker cloth “Rear terminals *Innerbond «Ports these new two-way kit speakers from Jaycar 
Me servers iud Sd HEU may well represent about the best value-for- 
а! 
money around іп high performance 
j Md воскова cat. cs-2594 S169 Pr booksheh Witibeakers: 
JA vid Normally $398 Pr 
aun MAINS LEAD MINI FEMALE 
(Wi BARGAIN!H! SPADE LUGS | 
Ме have made а i 
[1800р purchase of 
Some insulated mini 
female spade lugs. 
F Тһе spade diameter is 
Ma t 82mm wide and they are commonly || Cat. QC-3450 
" i |} йзөд on tweeters and in Australian. 
ie Dax $169.50 
JAYC] We наче made a surplus stock Pkt of 20 cat. pr-4540 $1.95 BENCH TOP WORK MAT sb | 
| purchase of some rather short apin. Pkt of 100 cat. PT-4541 $7.95 
JING | mins leads. Short leads are used fob ULTIMATE 


it. t diti Thi A 

Wve [Bion brand anc the ends havai || peine hotel СЕ “SWISS 
TV Etpe okt, ME TT nnn ARMY” 
JAYG eren ap. Tey FUGHT CASE" STYLE — GADGET? 
үү сы а-и $0.75 ea ^" steel. A quality - 

Mer CER $ к 3 ее, oe 97 

Cat. PS-4112 1.00 ea = 104 for full 
ING 4i ; Cat. ST-3021 = 104 fora 


FREECALLFOR | pa : N 
| PHONE ORDERS Ё By oat meno 
| 1800 ESOS 
/022 3 sss ALL 


ud 4 bad gust MIS A A YNI ЈАТО CLOUINUNIUO JATUAn CLEUTITUN 
3 JAYCAB ELECTRONICG IAVCAR ELECTRONICS IAVCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRON 
SAME DAY DESPATCH FOR MOST MAIL А35 ЈАҮСАЋ 3 rens D TOS ҮЙ SES MU 


| 


ш j off advertised prices of each. Be warned - be quick! ANG 
Treasure Ace Plus Eum | 
Treasure Ace automatically ignores trash Luna deep My ap iiec DM TOUT NENETON Ms 
treasure, well beyond ensiv ti icroprocessor control 

ti te sein көр ае dieepseeking circuitry that has proven sf by countless yyy 
treasure discoveries all over the world. Features: «Fully 74 
automatic one touch operation «18 notch graphic target analyzer 
+18 notch coins preset / adjustable treasure mode «One touch reset to. 
battery check «Speaker and headphone jack factory settings «Adjustable audio and depth / sensitivity «Stereo headphone 
Supplied with instruction video cassette. [Jack "Supplied with instruction video cassette. 
XM-3000 Was $595 Save $200 Cat хм-зо10 Was $995 Save $200 


TIE CLIP WIRED MICROPHONE ILLUMINATED SAFETY BELT. 
& WIRELESS HOLDER sam Be more visible at night. Has EL light across 


back of belt, 
This mic works extremely well in both FM wireless, у Simply clip on 
‘and wired mode, It consists of a black box (about 4 over clothing. 
the size of 0120 cigarettes) which clips powerful spring 
‘on your belt or pants, This box accepts the D и | — Cat SL-2880 K 


lead in from the tie сір microphone, - 
holds the b he cable to th ps "s memi 


sioner бңлмшт Ма $49.95 cram Was $6.95 Save $14.95 
Save $12.00 ʻave 53 ECONOMY 


HOT-SOL SERVICE КІТ НОТ. 4 PIEZO 
ШО | UPRIGHT GAS - TWEETER 
fae o gosse SOLDERING de 

pisei m IRON i 

Includes: Ы. a Includes 3 soldering tips. polyfoam 

*1 x Hat-Sol Butane =? cutting tip and hot knife tip. = 


GasTool Cat. 15-1420 
=) x Protective Сар. | D | 
1x Non-slip stand pe | Was $49.95 Save 515 


2222222222 >= rs eee 


with sponge #1 x. 
Tore Tip which ives | ————— —— ———————— 
flame *1 x 2.4mm Soldering Tip «1 x Roll Solder #1 x Hot Knife Tip e x 
Case which holds everything x Hot Blow Tip for shrinking heasshrink tubing | SPEAKER 


*1 x Scoop ior feeding tubing to hot blow tip. 
MOUNTING 
emp Маз 449-#5 | BRACKETS 


Save 510 
CASE WITH HANDLE 


This айу case was designed o holda 
NIAI isk orive. tis del for test equip 
JAYC There is a handle supplied which attaches to n Ü 
one end and also supplied are metal front à riso spes Wi Ao 
BAM an rear parets. Colour is lack Sue 270x T80x 890mm. cat. cw-2800 Was $99.00 


RE Cat. нв-545 Was $19.95 

VA VHS - C VIDEO HEAD CLEANER 
ПАЯ *Goldring wet type head cleaner *Supplied with tape 
Ng] зп bottle of cleaning fuid Cat. AV-T012 


JAYC | Retail $29.95 a 
Me CAMCORDER ACCESSORY BRACKET 


JAYO Robust aircraft alloy construction «Provides 1 or 2 Build your own low- | 
ЈАҮС Accessory shoe mounts «Functions as a sturdy hand I^^ Speaker system. This edition features: basic Such as electrostatic, push 

(АД rip «Mounts easily onto any tripod or camcorder || speaker theory, types and functions of speaker. урш, piezo and more. It 

JAYC| ‘Built-in liquid level indicator «Screws into camcorder | enclosures, closed box and ported box speaker | discusses cabinets from infinite baffle, 


‘tripod socket Cat. AV-7000 | construction, crossover networks and filters, PA | damping, enclosure design, to horns, 
spe ee aneor Fey ts a Is, PA transmission line, resonances and materials, It EMIT 


explains about cross-over networks and which 


JAYG Retail $40.95 temer systems and musical instrument speakers, 
A 3MTR. SCART TO SCART VIDEO LEAD Saree звест. E na | parameters rely maler Softcover 148 


i mNEW 4TH EDITION — |Pages. 110x 176mm. 
ў А а e mim 21 pin scart to scart plug | W cen $39 Cat. ВВ-7032 
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24 HNE 1/0 CARD FOR 
C'S (KIT) 


A packet of 100 
13(W) x 9(L) x 


E Jd vor fridge mounted novelty or 
1 Was $44.95 Muf message. Cat. TH- 3 


лои $29.95] | Pkt of 100 $4.9 


Simm 20 watt 
Cat. SL-2730 
51mm 50 watt 
Cat. SL-2732 
35mm 20 watt 
Cat. SL-2733 
35mm 35 watt 
Cat. SL-2734 
BASE TO SUIT BOTH 
/ Cat SL-2735 $2.95 
DOWN LIGHT HOLDER 


О peli | |; White in colour, includes base. 
RENE 50mm 

$14.95 1 "Cat. SL-2738 $4.95 

SPARE GLUE ^ 25mm 

PRICE Сай. TH-1 | SL- 4.9 
n Ud vxasw $24.95 nts Cat. SL-2740 $4.95 
m m pe THIN — үх-2503 A 240V AC to 12V AC at 5.25 AMP (63VA), with mains lead, 
imm y YX-2502 . 5 

ДҮП 60mm 12V DC 7 YX-2505 $ ACITANCE с" мР-зово 
Run Bomm 12V DC ^ vxasi2 $18.50 MI li CRIMPING TOOL FOR INSULATED 3 
AN ү 80mm 240V AC THIN YX-2509 . I J A YCA R TERMINALS 1 Я 


fa) 80mm 240V AC (0 YXASI0 Ё с Nhat 
HS 80mm 240V BALL BEARING YX-2508 5 р WHOLESALE aminak ete 
H 120mm 240VACTHIN — YX-2516 б $, Í | Cat. TH-1928. 
ИЮ 120mm 24(VAC — — Yxasi4 
| 120mm 240V BALL BEARING YX-2517 
150mm 240V AC (0 YX-2520 


Maj STANDARD-IYPE Tat 58-2455 
fy) Was $5.95 Very 559. ^y Save $1.00 
WITH SOLDER LUGS Cat $B-2457 
(а Was $6.25 Now 95.25 Save $1. 00 
A eu ERE Ў 0 8 уван EFECTRONICS 
TRON з EC JAYCAR ELECTRONICS JAY 


) ps JAEN ELECTRONICS. JAYGAR ELECTRI 


S JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRON 
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9 po 4DOOR CAR POWER 
AWO DOOR LOCK KIT 


As 
Cat.lR-8830 


Normally $89 Save $14 
April $75.00 


Cat. ат.2312 
Was $289 


Save $60 m 


$1895. 
$400 


Ys and rear terminal, Tenth of speaker cable from speaker to rear ро! and 1 pó speaker 
Yous Will need to- screwyglue the bo 


йїп; n 
Inished state, paint It oF carpet i. 


Ie boxes are specifically designed lor caruse. They аге 


Aha, be:user 0 bther waofers providing they 
We-flave made thent as physically small as poss 
Үй рил ard thummp white maintaining el 


âl 08:2530 
inet measures 
\х РӨ) x 
Н) when ВШ, 
аав. ti 
{25-224 
ӨН. 


JAYCAR ELECTRONICS JAYCAR ELEC 


Normally $349 
mu April Only $299! 
7 Save A Furth 


а 177398 Frequency 


vifà P13WG 5" 


NEW CELLULAR TELEPHONE BATTERIES 
WOOFER / MIDRANGE i 


Cat. 5В-2555 
Cat. SB-2564 


00.97 Са 33 for f Cat. SB-2571 
tat. cw-2104 Normally $89.50 
April $59.50 
Save $30.00 


Cat. SB-2569 


Cat. QT-2310 = 
| | Was $289 „ 


Cat. 5В-2581 


"ү” тү 


2m 


22025 a 


аа ај 
ideal о po 


Tor working around 

the car. Supplied E^. 
with the following 

fips - 3.slotted; 2 Phillips, 2 
Posidrive, 3 Torx, 6 socket bits, 


Need to get a screw in or out of a 
cramped space? Includes 10 bits : 
*Slotted - 4mm, 5mm, 6mm. «Phillips 

No.1, No.2, *Posidrive - No.1, No.2. 
*Torx - 10mm, 15mm, 20mm. 


$9.95 


On С 


өг, moult thi driverettYou-tan leat the Banc am 


igned for our Jaycar Re/Sponse divers. bul carin: 
Ies. 
promising response, and fo: provide the maximum: 


ifthe enc 


Cat. CS-2532 
i 


the 8", but you will need extra 
space. Combined without 10" 4€): i 
‚| Carbon Fibre Woofer (Cat. CS-2244 $149.50) can handle. 
enormous amounts ot pu Suitable Re/Sponşe drivers arer: 
4 Са СБа toin j 
AQHz С, 
нг 
23 6Binm ports а 228 
Cal. 05-2244 
Anz i 
3982 
;2.X8timm ports at225mm. 


page 32 fo 
Cat. CT-2020 
Was $69.50 


Tuning Frequency 


JAYCAR GIFT 
VOUCHERS 
AVAILABLE!! 


Poit Length 


Tuning Frequency. 
-SuBFrequeny = 
Post tengih: 


N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
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N 
AN 
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CA 
MAIL ORDER - 


КҮК IC/SPECIAL: D SIZE 1.2AH NICAD 
ЈАҮС Cat. 58-2460 


Was $5.95 


phu ШОЛ 197 Save $2.00 


SUBWOOFER AS 
USED IN NEW 

* ELECTRONICS 

$ AUSTRALIA KIT 


Refer EA March 1997. 


| Build your 
own low 
cost 
sub 

77 woofer. 
Use your 
woodwork 
skills and our 
CW-2136 woofer. Power 
handling 120WRMS. 
Cat. CW-2136 


Only $69.50 


LOWER PRICES ON 
1.1 A/HR. AA NI-MH 
eine acter 


9 


ps pow Cat. MI-5036 


ir 300W: Cat. MI-5042 
MIN SOOW: cat. wi-5052 


digit LU 


\ В eaaings in met 
АЙ утын 
| JAYC ҮЙ ҮН 


ГАР ELECTRONICS IAVPAR ELECTRONICS JAYCAR ELECTRONIC 


RA! 
REECALL FOR PHONE ORDERS 1800 022 888 


PHILIPS AD02110/SQ.8 
MIDRANGE 
DISCONTINUED 


This is your chance to grab a spare. 
Cat. CM-2088 Е 


8" 80 РА TWINCONE SPEAKER 


Power handling 
10W RMS 


Cat. CE-2326 
p 
2 x 9OWRMS CAR AMPLIFIER 


See 96 Cat. page 61 for 
Cat. AA-0430 


Cat. Price $269 


Save $40 This Month 


HKZ101 HALL EFFECT VANE 
„ SWITCHED DEVICE 
1 EASAN 


See 97 Cat. for full details 
Was $46.95 
Save $17 


6 WAY POWER OUTLET WITH 
MAINS FILTER AND TELEPHONE 


Cat. 20-1900 


ti 


yn This mains filter has protection for - 
teleptions products - phones, modems, answering 
machines, cordless telephones, faxes. Ideal for 
protecting your computer and intemet from spikes. 
and surges. Features include: * 6 protected power 
‘outlets * In/out telephone sockets » Resettable’ 
circuit breaker • On/off switch with LED • Voltage 
surge protection * Built-In filter network Thermal 
fuse for overload protection 


Cat. MS-4035, 


Make your own plug in 
power supplies with our 
new case. Case size is 
95(H) x 47(D) x 55(W)mm. 
Complete with earth pin! 
Manufacturers, contact us 
tor great prices. 


RONICS JAYCAR ELECTRONI 
UNIVERSAL LOUDSPEAKER | 
PROTECTOR KIT FOR STEREO fi 
AMPLIFIERS Reter: siicon chip April 97 NK 


This kit protects 

valuable 

loudspeakers from| 

damage by 

monitoring the DC 

conditions at the 

outputs of your 

amplifier. If a fault occurs, a relay 

disconnects the loudspeakers 

before their voice coils heat up and 

bum out, or catch fire! As a bonus, it also has a 
delay at switch-on to eliminate dangerous thumps 
from the loudspeakers. This kit is designed to 
mate with any stereo amplifier, music or car sound 
system. The Jaycar kit is supplied short form with 
PCB, genuine 10A relay plus specified electronic 
components for both the internal version as. ^ 
described by Silicon Chip. A 9-12VDC plugpack is 
required if externally mounting the protector. See 
S/C April for full details 


Cat. KC-5220 


SQUARE CONE TWEETER 
al 


========== 


Магул! BUDGET CUTTERS 


308945 (б) giting nippet are 
фа! for circuit board work 


========= 


SEWIESM BUDGET LONG 
NOSE PLI 


ERS 
Cat. TH-1884 
was $9. pum 


PKT 25 3.5" IBM ~ 
FORMATTED HIGH || 
DENSITY DISKS 


2222222 
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VIDEO SHOULDER STRAP 


Adjustable length - 880mm to1000mm *Padded foam *Kit comes complete in carry box «Санав of 


gi centre section, nylon adjustable straps each end +Quick Meets cid in cassette with RE Small ned 
^ operated mini vacuum cleaner which runs on 
к ie lien valli аго d aad pitied yee ae batteries. Ideal for removing dust - Pkt, of 50 lens 
2 aR 1$ b cleaning tissue paper - Cotton buds for hard to get 
Re etail $25.95 Now $3.95 places = Camera and camcorder spray lans cleaner | 
HIE ЕҢ z and cleaning cloth. it. AV-7040 


ea! Е ps 


Only 


| «With head cleaner tape & bottle of head Отана solution 


o | «Camcorder heads need cleaning ге; pez En AV- p 
UNT Retail $34.95 


*Dual display *RS232 interface 
*Capacitance «Auto hold »Data hold 


e 
COMM? freq «AUto/manual range 
Was 


Cat. QM-1260 5239.50 
Save $60 


GUITAR MIXER 


| Seo 96 Cal. page 8. AND PREAMP 
| 100W into 422, includes polyswitch 3 
арор Cat. KC-5019 


EQUALISER 
See 96 


| Cat. 
| page 6. | 
Cat |. 
KC-5197 
Was $39.95 
| NO ww элө» | 


p 12MM G CLAMP 


| Plastic "G" with steel. 


thread. Max opening 

|  12mm.Cat.TH-1954 

| Was $5.95 8 
Save $3.00 


Now $2.95| . 
24MM G CLAMP i 


For those slightly bigger jobs. Plastic “Ө” 
with steel thread. Max opening 24mm. Ni 


Cat. TH-1956 Was $7.50 |||! 
Save$3.55 Now $3.95 N 


AV MICROSOF T NATURAL KEYBOARD INSIDE / OUTSIDE DIGITAL THERMOMETER 
JAY C die eel юу ын, WITH CLOCK AND DATE 

JJAYC, and iacu: уе кансе pand ж Look at both temperatures at once. See 96 Cat.P 17. 

'JAYCI ‘and forearms. 104 key layout, <a Ci XE SiS Was 519.95 


UM сс April $69 CD amanti Apr. $15.00 save 54.95 
x3 ELECT ONIES E i ЕГЕ RONICS JAYCAR ELECTRONI! 


CAR E ELI N I 
WCAR ELECTRONIC 'G JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR El ECTRONI 


ENTITAT ЕЛЕР гед REPS AT AS лула TEXTE MEO EE аран, RAI UA, каре 56 Е 
ДҮСАВ ELECTRONICS JAYCAPSELEPTDRNICC IAVEAD Fl EOTDAMICG IAVAAD ELECTOOMICG ЧАМБАР ELECTRONICS 


КМТУ TR S. MAIL ORDER - FREECALL FOR PHONE ORDERS 1800 022 888 н; 


i AUDIOHM AUDIBLE | 
CONTINUITY TESTER KIT E 


р March 


"= peur] 3V100 10" 3 WAY 
5 SPEAKER KIT 
See 1996 Catalogue page 47 for full detalls. 
NORMALLY 


Speaker kit cuc $1,199 Pr 
Cabinets occus 5378 РГ 
Buy together $1499Pr | 

APRIL i 
Speaker kit $799pr Save $400 
Buy together $1050рг Save $400 


| CAR ALARMS 
| ‘See catalogue page 72 for full details 

| 

$ 


====== 
OONO 


"ч. i 


e T 
148902. 5199 |14-вә05 $259 c 


TURN YOUR SURPLUS STOCK INTO CASH! 
Jaycar buys surplus/distress stock of most electronic Г: ЛШ | with backup battery | with backup battery |1 
aeaa EAA MESE | siren - Save $29.95 | siren - Save 529.95 |: 


iantifies of stock you need to clear contact Bruce Roulley ar 9 H) x 2251W) x 8771 
Mark Okra on Phone 02 9743 5222. Fax, 029744 2068 = отне 5 ПИЗ (Cat PS-4135 


HEAD OFFICE mismar а | WHOLESALE MAIL ORDERS FREE POST Т0: 
8-10 LEEDS ST RHODES 2138 bes PHONE: (02) 9743 5222 | Reply Paid 72. Jaycar Mail Orders, PO Box 185 Concord 
PHONE: (02) 9743 5222 ORDERS: 1800 620 169 | NSW 2137 FREE CALL FÜR ORDERS: 1800 022 888 
402) 9743 2066 FAX: (02) 9743 3070 | ENQUIRY HOTLINE: 
ROAD FREI 
5 to $49. 


52045 | BANKSTOWN 
CANBERRA ACT GORE HILL 
MELBOURNE CITY g | PARRAMATTA 
COBURG VIC 66 Sy Н PENRITH 
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Magnetic storm claims Telstar 401 


A violent magnetic storm on January 11th, 
believed to be caused by a coronal mass ejection 
(a magnetically charged cloud of hydrogen and 
helium) from the Sun on January 6th, is the most 
likely cause of the failure of Telstar 401. This 
was an AT&T television relay satellite located at 
97° W, serving continental USA. 


All control of the satellite was lost, 
although the spacecraft remains on sta- 
tion, with no observable signal emis- 
sions and no response to ground con- 
trol. 

Telstar 401 was one of two primary 
spacecraft in AT&T's Skynet network. 
The spacecraft was insured for about 
US$145 million. AT&T has applied to 
the FCC for permission to move Telstar 
302, a 12-year old satellite used for 
telephone traffic into the 97° W slot. 

In 1994, solar storms caused electri- 
cal failures in two Canadian Anik satel- 
lites, as well as Intelsat К. Two of the 
three spacecraft recovered while the 
third suffered a permanent power re- 
duction, 


JCSAT 5, 150° E longitude: 

Japan Satellite Systems has an- 
nounced a November launch for JCSAT 
5, a Hughes HS-601 that will be located 
at 150° E. The satellite will be used to 
carry television, voice, data and inter- 
net services from Japan to the Pacific. 

Present information indicates that 
the satellite will carry 32 K-band trans- 
ponders only, The effect (if any) of this 
new satellite on the operation of Palapa 


C1, located at 150.5° E, remains to be 
seen. 


JCSATA, 124° E longitude: 

JCSAT4 was successfully launched 
by an Atlas rocket on February 17th 
and will be located at 124° E. The satel- 
lite has 12 C-band transponders, 28 K- 
band transponders and has a footprint 
covering Japan, India, Australia and 
New Zealand. 

Late December saw the disappear- 
ance of two Chinese analog signals on 
Asiasat2, HN TV and Quandong TV. 
Replacing these two services are nine 
digital services, including HN TV and 
GD TV, previously available as analog 
services. CCTV4, RTPI, TVSN and the 
Egyptian channel RTE remain in ana- 
log format. RTE commenced transmis- 
sion on Asiasat 2 in mid December. It 
requires a 3m dish for good reception 
along the east coast of Australia and 
New Zealand. 

Asia Satellite Telecommunications 
has filed a claim for US$58 million 
against the launch insurers of Asiasat 2 
for the loss of nine K-band transpond- 
ers. The loss has been attributed to 
excessive vibration during a "rough 


ride" on the Long March launch vehi- 
cle in November 1995. 

Elsewhere, Laotian TV has appeared 
on Gorizont 30 (142.5? E) at an IF of 
1375MHz, LHCP and at good signal 
strength across Australia, Curiously, re- 
broadcasts of Australian regional soc- 
cer matches have appeared on this 
channel, bearing the Optus Vision logo, 
as well as that of Laos TV channel 3. 

This channel was previously located 
on the old Rimsat G1 satellite at 130° E. 
This brings the number of active trans- 
ponders to three, as EMTV and Asia 
Music/Zee education continue to oper- 
ate on this satellite. 


Optus B3, 156° E longitude: 

Details of the new “Aurora” digital 
satellite platform utilising the Optus 
B3 satellite at 156° E were released by 
Optus at the Sydney Cable Show held 
in February. The platform would seem 
ideal for a satellite-based pay TV serv- 
ice, competing with Galaxy. 

It is also probable that this platform 
will be used to carry ABC and SBS in 
digital format on a national beam, giv- 
ing central and western Australians 
their first taste of SBS programming, 
Earliest projected operational start is 
given as September 1997. 

For readers equipped with internet 
facilities, two new sites have appeared 
this month. Star TV can be found at 
http://www.startv.com while Asiasat is 
at http://www.asiasat.com.hk. sc 


* Garry Cratt is Managing Director of Av- 
Comm Pty Ltd, suppliers of satellite TV 
reception systems. Phone (02) 9949 7417. 
http://www.avcomm.com.au 
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This bare board version of the Universal Loudspeaker Protector 
can be built into a stereo amplifier to protect the loudspeakers 
and prevent switch-on and switch-off thumps. 


A universal 


By LEO SIMPSON & BOB FLYNN 


loudspeaker protector 
for stereo amplifiers 


This simple circuit is designed to mate with any 
stereo amplifier, music system or car sound 
system and will protect the loudspeakers from 
damage in the case of an amplifier failure. It 
could also prevent a fire. It has a turn-on delay 
and will eliminate switch-on thumps. 


Do you leave your stereo amplifier 
or home music system permanently 
switched on in standby mode? Do you 
realise they could be a fire hazard? If 
you haven't thought about this prob- 
lem in the past, then this article is for 
you. 

Most power amplifiers these days 
are direct-coupled to the loudspeak- 
ers. This means that there is no output 
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coupling capacitor in series with each 
loudspeaker terminal. This is true 
whether you have a large stereo am- 
plifier which delivers several hundred 
watts per channel or a typical home 
music system which can be turned on 
and controlled by a remote control 
handpiece. 

This means that if an output tran- 
sistor goes short circuit or in the case 


of smaller home music systems, a hy- 
brid power amplifier fails, virtually 
the full supply rail to that part of the 
circuit will be applied to the loud- 
speaker. 

The result is usually a burnt out 
loudspeaker voice coil or damaged 
suspension system. That's expensive 
to fix but it may not be the end of the 
matter. In a worse case, the large DC 
current in the voice coil does not burn 
it out immediately but allows it to get 
red hot so that it sets the speaker cone 
on fire. From there, the acetate filling 
material in the enclosure and the grille 
fabric also catch fire, generating huge 
quantities of choking black smoke. 

Ultimately, your house may catch 
fire too. This is not an imaginary sce- 
nario. Stereo systems do fail and they 
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UNIVERSAL LOUDSPEAKER PROTECTOR 


Fig.1: this is the self-contained version of the Universal Loudspeaker Protector, 
intended to be powered from a 9V or 12V DC plugpack. Q1, Q2 and Q3 monitor 
the output of channel 1 of the amplifier while Q4, Q5 & Q6 monitor the second 
channel. If a high DC offset is detected, the base current to Q7 will be shunted to 
deck and this will cause Q8 and the relay to turn off. 


can cause house fires. That is why 
they should not be left on for long 
periods of time, especially if no-one is 
present to turn them off in the case of 
à fault. 

Why does this sort of amplifier fault 
cause so much heat in the voice coil of 
а loudspeaker? Well, consider a 100W 
per channel amplifier with «50V sup- 
ply rails and driving loudspeakers 
with a voice coil resistance of 6Q, a 
typical value for a speaker with a nomi- 
nal impedance of 8Q. 


If one of the amplifier’s output tran- 
sistors fails, it will apply almost the 
full DC supply rail of 50V to the loud- 
speaker. The resulting heat db duis 
by the voice coil will be 50V2/6 = 
416W! No wonder the voice coil gets 
hot and burns out! 

Actually, the power dissipation is 
generally not as high as that because 
the power supply voltage will drop 
under such a serious load. If you're 
lucky, the amplifier's fuses will also 
blow before a fire starts, limiting the 


damage to just the amplifier and the 
victim loudspeaker. 


Fire insurance 


Now the only safe way to prevent a 
major fault occurring while you're not 
listening to your music system is to 
turn it off at the wall socket, But faults 
can still occur while you are listening 
to the system and if you're not actu- 
ally in the room at the time to turn it 
off when a major fault occurs, the 
results will be costly. So to prevent 
damage to your expensive speakers 
you need to build the Universal Loud- 
speaker Protector presented in this 
article. 

The Universal Loudspeaker Protec- 


Advantages Of This New Protector 


This is not the first loudspeaker pro- 
tector circuit we have published. The 
last one was featured in the July 1991 
issue of SILICON Сн. This new circuit 
was produced as a result of devel- 
opment work we have been doing on a 
high-power bridge amplifier. The new 
circuit is built onto a substantially 
smaller PC board and copes with an 
amplifier fault condition that would be 
ignored by the previous circuit. 

By using separate monitoring cir- 
cuits for each channel of the amplifier, 
the ULP can respond to a DC fault 
condition in one or both channels of a 
stereo amplifier. The previous Loud- 


speaker Protector (published July 
1991) had only one monitoring circuit 
which summed the active lines from 
the loudspeakers. 

If the amplifier in question failed si- 
multaneously in both channels, it is 
possible that one channel would pro- 
duce a positive DC fault and the other 
channel a negative DC fault. If a com- 
mon sensing circuit was used, these 
two fault conditions would effectively 
cancel each other out and the Loud- 
speaker Protector would fail to oper- 
ate. 

Is it possible for both channels of an 
amplifier to fail at once? And with op- 


posite faults in both channels? Defi- 
nitely! 

It is certainly possible although we 
admit that it is unlikely with conven- 
tional stereo amplifiers. However, 
where a stereo amplifier is driving a 
single loudspeaker in bridge mode, it is 
highly likely. 

In mostbridged amplifiers, one chan- 
nel gets its signal from the output of the 
second channel. So if the second chan- 
nel fails and its output goes high, the 
first channel will have its output forced 
low. So the fault condition will exist in 
both channels and both channels must 
be sensed separately, as in the ULP. 
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Fig.2: this version of the Universal Loudspeaker Protector is identical with that 
shown in Fig.1 except that it derives its power from the amplifier’s DC supply 


via regulator transistor Q9. 
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tor (ULP) will continually monitor the 
DC conditions at the outputs of your 
stereo amplifier. If a fault occurs, the 
ULP will operate a relay to disconnect 
the loudspeakers. 

As a bonus, the ULP has a delay at 
switch-on and ifit is built into a stereo 
amplifier, it will prevent switch-on 
thumps from the loudspeakers. 


Three versions 


We are describing three versions of 
the ULP. One is self-contained and 
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R3 
220k 


powered with a 9V or 12V DC plug- 
pack. The second is intended to be 
built into a stereo amplifier and has 
its own on-board regulator. The third 
version is intended for bridged ampli- 
fiers in cars. We'll talk about these 
two latter versions later in this article. 

Fig.1 shows the complete circuit 
diagram of the self-contained version. 
Let's talk about how Q1, Q2 & Q3 
monitor the active output terminal of 
an amplifier. The active signal is fed 
viaatwo-stage low pass filter network 


4v 


Fig.3: this version of the 
Universal Loudspeaker 
Protector is mainly intended 
for protecting speakers 
connected to bridged output 
amplifiers in cars. 


consisting of three 22kQ resistors and 
two 47НЕ NP (non-polarised) electro- 
lytic capacitors. This filter network 
effectively removes any audio frequen- 
cies and ensures that only DC signals 
are fed to the following transistors. 

This is necessary because we don't 
want normal audio signals to trip the 
ULP in any way. 

Now let's see how the three transis- 
tors operate together. The line from 
the low pass filter is connected to the 
emitter of transistor Q1 and the base 


The self-contained version of the Universal Loudspeaker Protector is housed in 
a plastic case and powered from a 9V or 12V DC plugpack. Note the resistor in 
series with the DC power socket. This is only required if a 12V DC plugpack is 


used (see text). 


of transistor Q3. In effect, Q1 moni- 
tors for negative DC signals while Q3 
monitors for positive DC signals. 

If a positive DC signal of more than 
0.6V is present, Q3 will turn on. Simi- 
larly, if a negative DC signal of more 
than 0.6V is present, the emitter of Q1 
will be pulled below its base and so 
Q1 will turn on and turn on Q2. Both 
Q2 and Q3 have a common 56kQ load 
resistor (R1) and this normally feeds 
base current to Q7. Q7 feeds base cur- 
rent to Q8 and so both of these transis- 
tors and the relay are on. 

However, when either Q1 or Q3 turn 
on, the base current for Q7 is shunted 
to deck and so Q7, Q8 and the relay 
are turned off, disconnecting the 
speakers. 

The same working principle applies 
to the monitoring of the second am- 
plifier channel, with Q4 sensing nega- 
tive DC signals and Q6 sensing posi- 
tive DC signals. Q5 & Q6 share the 
same common 56kQ load resistor as 
Q2 & Q3. So if either of these transis- 
tors are turned on by fault voltages, 
they will also rob Q7 of base current 
and cause Q8 and the relay to turn off. 


Arc protection 
When the relay operates to discon- 


nect the loudspeakers, the moving 
contacts are shorted to the loudspeaker 
ground lines via the "unused" con- 
tacts. This has been done because if a 
large DC voltage (say more than 30V) 
appears at the amplifier outputs, the 
resulting high current can cause an 
arc across the relay contacts. Until 
that arc is extinguished, the loud- 


speaker is still being subjected to the 
high current and the possibility of 
damage. 

By shorting the moving contacts of 
the relay to the speaker ground lines, 
the arc current is diverted and the 
amplifier fuses will blow if the arc 
still persists. 

The fact that this Universal Loud- 
speaker Protector can be used with 
high power amplifiers which can pro- 
duce very large output currents means 
that a heavy duty relay must be used. 
The one specified has DPDT (double 


The amplifier and loudspeaker 
connections are run to the self- 
contained unit via a terminal 
block at one end of the case. 
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Fig.4: use this diagram when wiring the self-contained version of the ULP. The missing components 
at the lefthand side of the PC board are for other versions. 


SPEAKER 2 


Fig.5: this is the wiring diagram for the built-in version of the circuit, as shown 
in Fig.2. Note that the external resistor RY is only required if the amplifier's DC 


voltage supply is above 40V. 


pole, double throw; changeover) con- 
tacts rated at 10 amps. 


Power supply 

As noted above, we are presenting 
three versions ofthis circuit. The first 
version, intended as a self-contained 
unit to be used with any amplifier or 
music system, can be powered with a 
9V or 12VDC plugpack. 

The secend version, presented as a 
PC board to be built into a stereo am- 
plifier, can derive its supply from the 
positive amplifier DC supply rail and 
this can range from +30 to +75V DC. 
Its circuit diagram is shown in Fig.2. 

In this case, the amplifier's supply 
rail is fed to transistor Q9 and associ- 
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ated components and these operate to 
provide a regulated +12V supply for 
the relay and other transistors. 

The third version, intended for 
bridged amplifiers in cars, takes its 
supply directly from the 12V battery 
line. Its circuit is shown in Fig.3. 


Turn-on delay 

So far we have described the main 
function of the ULP which is to pre- 
vent loudspeaker burnouts. The mi- 
nor function, mentioned above, is to 
prevent thumps from the loudspeak- 
ers when the amplifier is turned on. 
This is achieved with resistors R1 & 
R3 and capacitor C1. 

When power is first applied, C1 is 


discharged and no base current can 
flow via 56kQ resistor R1. C1 then 
charges via 220kQ resistor R3 and 
eventually sufficient voltage is present 
to allow resistor R1 to turn on transis- 
tor Q7. This turns on Q8 and the relay 
and so the loudspeakers are connected 
to the amplifier, This delay is several 
seconds and it allows the voltages 
within the amplifier to stabilise, so 
when the speakers are connected, no 
thumps are heard, 

When power is removed from the 
ULP circuit, the relay disconnects the 
speakers almost immediately, prevent- 
ing turn-off thumps. 

Note that this “thump” protection 
is only available if the ULP is pow- 
ered from the supply rails of the am- 
plifier, as in Figs.2 & 5. If it is built as 
a self-contained unit and powered 
from a DC plugpack, the thump pro- 
tection will not be provided. 


Construction 

Let's now describe the construction 
of the self-contained version. All the 
parts are mounted on a PC board coded 
01104971 and the wiring diagram is 
shown in Fig.4. As you can see, some 
parts are missing from one end of the 
board. These are for the on-board regu- 
lator (Q9, etc) which are used only in 
the in-amplifier version. 

Fit the PC pins first and then the 
resistors. The four 47uF electrolytic 
capacitors can go in either way around 
since they are the non-polarised (NP) 
type. The 100uF capacitor is polar- 
ised and must be inserted the correct 
way around. 

The eight transistors and the diode 
can be inserted next. Check that you 


insert the correct type in each posi- 
tion and make sure that each is ori- 
ented exactly as shown in the wiring 
diagram. 

Don't forget to install the wire link, 
LK1. This has been provided to en- 
able a thermal cutout to operate the 
circuit but this feature is not used 
here. 

Finally, the relay can be installed. 
We mounted ours by soldering short 
lengths of stout tinned copper wire to 
each relay pin. These wire leads are 
then pushed through the relay mount- 
ing holes on the board and then sol- 
dered. We understand that some kitset 
suppliers may provide a PC board with 
slotted holes so that the tinned copper 
wire may not be necessary. 

With the board complete, it's time 
to install it in the plastic case. You 
may elect to use a different case from 
our prototype; as long as everything 
fits, the case size and shape are unim- 
portant. 

You will need to drill a hole at one 
end of the case to take the DC socket 
for the plugpack. At the other end you 
will need to mount a six-way insu- 
lated terminal block and drill holes 
for wires to run inside the case. Install 


PARTS LIST 


Self-contained version 

1 plastic case, 150 x 80 x 60mm 

1 PC board, code 01104971, 
107mm x 55mm 

1 9V or 12VDC 150mA plugpack 
with 2.1mm DC plug 

1 2.1mm DC socket 

10 PC board pins 

1 Relay DPDT 10A 240VAC, 12V 
coil & 75mA, Jaycar SY-4065 
or similar 

6 3mm x 20mm screws 

6 3mm nuts 

4 6mm spacers 

4 adhesive rubber feet 


Semiconductors 

5 BC547 NPN (01,03,04,06) 

2 BC557 PNP transistors (Q2,Q5) 
1 BC327 PNP transistor (Q8) 

1 1N4004 silicon diode (D1) 


the largest terminal block you can ob- 
tain which will fit. The larger ones 
have larger wiring holes which makes 
it easier to connect the speaker wires, 


Capacitors 

1 470uF 16VW electrolytic 

1 100uF 16VW electrolytic 

4 47uF 50VW NP electrolytic 


Resistors (1%, 0,25W) 


1 220kQ 2 22kQ 1W 
2 56k0 12.2k0 
422kQ 1 390 0.5W (RX) 


Extra parts for built-in version 

1 BD649 NPN transistor (Q9) 

1 13V 0.5W or 1W zener diode 
(ZD1) 

1 1004F/100VW electrolytic 
capacitor 

1 2.7kQ 1W resistor 

1 2200 5W wirewound (RY; see 
text) 

1 U-shaped TO-220 heatsink 
(Altronics Cat H-0502 or equiv). 


particularly if you are using heavy- 
gauge cables, 

Note that we have shown a resistor 
in series with the supply from the 


The technological breakthrough that these 
new scopes offer is an extraordinarily 
high 105/5 real-time digitising rate plus a 
very rapid screen update rate, resulting in 
a digital scope with display response of 
an analog scope, at an analog scope 
price. 


The TDS-200's are specifically designed 
to make general purpose waveform 
measurement, TV and video signal work 
much quicker, more reliable and versatile. 


Screen displays can easily be down 
loaded to a PC using the TDS-200’s 
optional serial/parallel/GP-IB interface, 
the TDS2CM. 


2 models are available: 
705210: 60MHz at $1395 extax & 
Т0$220: 100MHz at $1995 extax 


Value for Money 60MHz & 100MHz z Scopes | 


Tektronix' new TDS-200 Series scopes are affordable, compact, general purpose 
digital storage scopes that offer more additional facilities than any analog scope. 


TDS-200 Series Features - 

* 2 Channels plus viewable Ext. Trigger 

* 165/5 Real-time sampling/channel 

* Full Dual Timebase with zoom 

* Auto Setup: one button autoranging 

* Cursor Measurements 

* Automatic Measurements:Frequency - 
Period - Cycle RMS - Mean - Pk-to-Pk 

* Reference Waveform Memories 

* Display Modes: Dots - Line - Persistence 

* Bright, Fast Response, LCD Display 

* Variable Hold-off 

* Optional Interface: RS-232, Parallel & 
GP-B. 


"Tektronix 


EMONA INSTRUMENTS PTY LTD 


* SYDNEY 


xS 


Ph: 9519-3933 Fax: 9550-1378 e BRISBANE 
* MELBOURNE Ph: 9889-0427 Fax: 9889-0715 e PERTH 


Ph: 3367-1744. Fax: 3367-1497. 
Ph: 361-4200 Fax: 361 4300 / 
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idged Amplifiers In Car Audio Systems 


TO SPEAKER 


ANY HIGH-POWERED ampli- 
iers in cars operate in bridged 
mode and they are often run at high 
power for extended periods. When 
they fail, the speakers are just as likely 
to be damaged as the speakers in a 


TO SPEAKER 


home stereo system. And the possi- 
bility of a fire is just as high. So to 
protect valuable loudspeakers in cars, 
the ULP is a wise investment. 

You will need one ULP for each 
stereo amplifier and one for each 


AMPLIFIER 1 
>) OUTPUT 


Bo ea 
P OUTPUT 


Fig.6: this is the wiring 
diagram for the bridged 
version of the ULP, as 
shown in Fig.3. 


bridged amplifier. In each case, the 
ULP can be powered directly from the 
+12V battery line. 

The circuit for this bridged amplifier 
version is shown in Fig.3 while the 
wiring diagram is shown in Fig.6. 


plugpack. It is marked RX on Fig.4. If 
you use a 9V plugpack, this resistor 
should not be necessary. However, the 
unloaded voltage of a typical 12V DC 
plugpack can easily be +15V or even 
higher and that could cause an in- 
crease in power dissipation in the re- 
lay. Therefore, the series resistor is 
necessary. We suggest that RX be a 
390 0.5W resistor. If the plugpack vol- 
tage is higher still, increase RX to 47Q. 


Testing 

When all the wiring is complete, it 
is time for a power test. Do not con- 
nect any wires from your speakers or 
amplifier at this stage. Just connect 
the plugpack and apply power. The 
relay should close after a short delay 
of about two seconds. If that happens, 
you are almost home and hosed. 

Next, you can simulate a fault con- 
dition with a 6V or 9V battery (or even 
two 1.5V cells in series). Connect the 
battery across each of the inputs in 
turn, first with one polarity and then 
the other. In each case, the relay should 
immediately open and then close as 
soon as the battery is removed. 
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Fig.7: here is the full size etching pattern for the PC board. 


If you strike trouble, switch off and 
check the circuit for errors. Normally, 
you can expect the unit to work as 
soon as you switch it on so now it 
should be merely a matter of wiring 
the unit in series with your loudspeak- 
ers and then you can rest easy. 

Fig.5 shows the wiring of the built- 
in version. This is the same as for 
Fig.4 except that the regulator compo- 
nents involving transistor Q9 are in- 


cluded. Note that Q9 is mounted on a 
U-shaped heatsink. 

In addition, if the amplifier's DC 
supply is above 40V, it will be neces- 
sary to connect an external 5W wire- 
wound resistor (RY) in series with the 
collector of Q9. This resistor is shown 
on Fig.5 and a table of values is shown 
on Fig.2. For example, if the amplifi- 
er's DC supply is around 60V, resistor 
RY should be 2200 5W. sc 
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* Texture composite/morphing - Eliminates "objects popping" 


Software included to get the action & adrenaline going! 
Special Monster 3D acceleration versions of: 
+Descent II" «Destination Quartzon™ *EF2000™ »Whiplash™ «VR 
Socoer™ «MechWarrior II" «Hyperblade'" 
Monster 3D acceleration trial versions of: 
* Scorched Planet * Tomb Raider *Helibender «Monster Truck Maddness "~ 

Bonus versions of: 

Decathalon™ « Captain Quazar™ «You Dont Know Jack™ = Diablo™ * The Neverhood"" «Road 
Rash" Fire Fight™ «(Hold on to Your) Nuts!" Drowned God™ «Ravage D.C.X.™ «Flight 
Unlimited™ «War Wind™ «Free Interprize"" «Death Drome™ 

System Requirements: 

Minimum: 

*PCI 2.0 compliant motherboard 
Available slot with 8MB system memory 
Recommended: 

*PCI 2.0 compliant motherboard 

* Available slot with 16MB system memory. 
*MS-DOS 5.0 or later; Windows 95 


NO PICTURE AVAILABLE AT TIME OF PUBLICATION 


4MBYTES (M. 


20 WAT 7 PMPO Magnetically shielded speakers. 


Ideal for complimenting your CD-ROM based PC multimedia 
presentation, enhance the realism of gameplay or simply enjoy your 


favourite CD music discs. 

Р 3" speakers 

Power output: 20 watt P. M. P О. 
Frequency Response: 2- -20K Hz 
Speaker Impedance: 4ohm 

Volume with ON/OFF Control 
Bass/Treble control 

Dimensions: 150Н x 9SW x 95D mm 


C10196 < 
$34.95 


The speakers may be powered in three ways: 

+4 x "AA" 1.5V Batteries 

*PC backplate with DC adaptor included 

=6% DC adaptor (optional) 

The DC adaptor with a PC backplate is designed to 
allow the speakers to run off your computer internal 
power supply (this setup requires the adaptor to be 
connected to the PC intemal 5V power supply adaptor, 
if your system do not have a spare one, you will need 
the 50 "Y" Power Adaptor- P19049 to install correctly). 


Е 


E 


A 
PC backplate with 
DC adaptor 


OPTIONAL ITEM 1: 
A Plug Pack is. 
recommended to power 


4 the speakers for 
$29.95 


OPTIONAL ITEM 2: 
50- "Y" POWER 
ADAPTOR 
for spare power 
noiseless output. plug 

$5.95 


«+e «M19009 P19049.. 


PCI VGA 1 MEG EDO DRAM 


64-bit Graphics & Video Accelerator with unique $3 
Streams Processor for software based video playback 


Based on the $3 Trio 
64UV + this feature-packed card 
offers 64-bit high performance 4 
graphics acceleration in an 4 
economical compact package. 
FEATURES: 
* 64-bits DRAM Base Memory Interface 
* LPB port for extended function module 
* On chip unique 53 Streams Processor for software 
based video playback (video playback up to 30fps) 
* 64-bits Hardware Graphic Engine 
* Green PC Power Saving Features (VESA- DPMS) 
* Integrated 24bits RAMDAC with 135MHz output pixel rate and 
programmable dual clock synthesizer 
* Glueless PCI buus support (Fully compliant with PCI Rev. 2.1) 
* More than 20% faster than 64V+ under | MB video memory 
condition 
* DDC2 monitor communication support 


AV SYSTEM & AC LINE PROTECTOR/FILTER 


Mains safety device designed to protect both the AV system and AC power lines 
from surges as a result of atmospheric disturbances such as lightning strikes. This 
unit has the added benefit of a built in AC line filtering. Safely protect equipment 
such as VCR's, TV's etc. AC line protection is by MOV surge protectors and 
torroidal coils for filtering, The AV antenna line is protected from surges by the 
high quality low voltage sensitive gas arrestor. LED indicator when lit shows the 
unit is in. 


К. Specifications: 
Loading rating: — 240Va.c 50Hz 10 Атр 
Clamping voltage: 275УАМ5 
Peak surge current: 4500 Amps (8/20nano secs) 


Response time: <10 nano secs 


Energy absorption: 75 joules 
Gas discharge response: < 100пало secs 
DC strike voltage: 90 -140 VDC 


Filtration characteristics: 
20KHz - 50KHz: 20dB min rejection 
SOKHz - 300KHz: 304В min rejection 
300KHz - 500KHz: ^ 60dB min rejection 


Here's a series of UPS that you can rely on with complete 
confidence. They give more than sufficient time to back up 
all vital data in event of brownout or blackout. Even unattended 
networked system are protected by the Poweralert software that 
automatically shut down systems. 


Cat No. Specs WAS NOW 
ХИМ2 250VAC $399 $369 
ХИМ4 450VAC $499 $469 
ХИМ8 675VAC $649 $599 
XIHSO 1050VAC -$999 $899 
XIIS?  1400VAC $899 $1299 


Please see our web site for full specs= http/www.rie.netau. 
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GIGABYTE MOTHERBOARD 
This is the latest Pentium® Pro Processor & 
based PC/AT compatible system with ISA bus 
and PCI Local bus, and is designed for the 
fastest PC/ AT system running from 150 - 
200MHz. All the latest connection 
technologies are incorporated into this high ЖШ 
performance board. 


FEATURES: 

C CPU - e Supports 120-200MHz Pentium® Pro CPUs e Supports Pentium® Pro OverDirve® 
processor (РӨТ) 

C) DRAM Memory - e 2 banks 72 pins SIMM module socket on board e Uses 4/ 8/ 16/ 32/ 64/ 
128 MB 80-7016 SIMM module DRAM 8-512 DRAM size e Support Fast Page / EDO 
DRAM access mode 

CJ. Cache Memory - ө 16KB cache memory included in CPU e 256KB/ 512KB 2nd cache in 
CPU e Supports Write Back cache mode for L1/L2 cache 


This unique jumperless main board 
provides a highly integrated solution for fully 
compatible, high performance РС/АТ 
platforms, and supports Intel Pentium, 
Cyrix/ IBM 6X86 and AMD K5 
microprocessors, It features Write-back 
Secondary Cache 512KB memory. The 
jumperless feature means that there's no 
more fumbling with jumpers to suit different 
CPUs installation. BIOS setup is done via 
the SpeedEasy installation software, 
adjusting for Intel, AMD and Cyrix CPUs. Ё 


FEATURES: 

C CPUs supported- intel Pentium 75, 90, 100, 120, 133, 150, 166, 180 MHz, 200MHz and 
PSSC (MMX) CPUs ө PS4CTB e CyriviBM 6X86 100MHz (P120 Plus) 110MHz (P133 
Plus), 120MHz (P150 Plus), 133MHz (P188 Plus), 150MHz (P200 Plus) CPUs e AMD K5 
CPU e 2.5/ 2.8/ 2.9V circuit on board, ready for P55C and Р55С compatible CPU support 

£ Main Memory - e 4x 72 pin SIMM modules and 1x168 pin DIMM module e 64-bit data path 
for flexible memory size expanded from 8MB to 128MB DRAMS for SIMM socket e Supports 
Fast Page Mode DRAM and EDO DRAM for SIMM socket e Supports from 8MB to 64MB 
S.S V/unbuffered SDRAM DIMM or 3.3V/unbuffered EDO DIMM for DIMM socket 

C Cache Memory - e Provides 256KB L2 Pipelined Burst Cache on board, one cache module 
Socket on board (COAST3.0). Provides 6 kinds of cache sizes for user: Non-cache, 256K/ 
512K cache on board, 256K/512K cache module. 256K cache on board -256K cache module 


PENTIUM TRITON VX CHIPSET MOTHERBOARD 


The board incorporates system board ISA /0, PCI 
IDE in one board that provides all the PC solutions. 
The mainboard is a Pentium™ micro processor 
based PC/AT system, supports 256KB to 512KB 
cache with ISA Bus and PCI Local Bus to upgrade 
your system performance. It is ideal for multi- 
tasking and fully supports MS-DOS, Windows, 
Windows NT, Windows 95, Novell, OS/2, UNIX, 
SCO UNIX etc. 


X18423 


FEATURES: Specification same as X18422 $ І 89 


(ЗОРИ - © Supports Pentium™ Microprocessor Р54С/ CT/ CS/ COS, P550: Супе 
Microprocessor; AMD 5k86™, AMDK5™ Microprocessor ө Provides 321-pin ЛЕ socket 
(socket 7) 

EJSpsed - e Supports CPU bus clock from 50 MHz to 66 MHz e. Supports 25/ 27.5/ 30/ 
33 MHz PCI BUS speed ө Speed selection ма software e VO clock 8MHz for ISA Bus 

Cache Memory - Supports Pipelined Burst SRAM up to 512K8 


(Flash Memory - e Supports PrP mode for BIOS function 


PLEASE LOGON TO http://www.rie.net.au for 
motherboards full technical specifications/features. 


rR -S HOTLINE 
SEO SAA NG 


ESTABLISHED 
SINCE 1977 


This is a Pentium-based system board 
Supporting Intel Pentium, 6X86 Cyrix and AMD- 
K5 series CPUs. The 256KB cache momay 
aa to 512KB. The board is packed 
with features from PCI/ ISA support to SPP/ 
ECP/ EPP ports support, and even has one IrDA. 
header for wireless connectivity between your 
computer and peripheral devices. 


PENTIUM TRITON 


FEATURES: 

CJCPU supported- e Intel® Pentium ™ 75/90/ 100/ 120 133/ 150/ 166/ 200MRz ө Future 
Pentium™ OverDrive processors e Cyrix® Р120+/Р133-+ /Р150+ /Р168+ e AMD- 
K5™ PR75/ PR90/ PR100 ө Dual voltage CPUs supported (Muttimedia Accelerated 
CPUs- MMX) 

CTChipset-e intel 82430HX PCiset 

C]Cache Memory - e 256KB pipeline burst, direct map write-back cache installed on the 
system board ө Onboard 256KB: upgradeable with а 256KB cache module for a 
maximum of 5128 cache 

ГЭ$уйет Memory - « 8MB to 256MB onboard memory ө Four 72-pin SIMM sockets 
* Uses EDO or fast page mode x32 or x36 DRAM, 60 or 70ns, 5V ECC and parity check 
supported (using x36 DRAM) 


X10098 


M 6 way power board - mains safel 

protect equipment connected to the AC power 
se point from surges. This unit is feature 
"e acked and can provide basic three 


6 way power board - mains safety device used to 
protect equipment connected to the AC 
> Power point from surges. This unit is 
has the added feature of EMI & 
RH filtration as well as providing 
full three line EAN protection, 


X10096 


PROTECTOR/FILTER $39. 


AV system antenna line surge protector and 6 way power 

E board-mains safety device used to protect an AV system 

m Connected to the AC power points from surges, 

ы x. This unit also has the added features of 

dum EMI and ВН filtration as well as 

my providing full three line EAN 
protection 


X10097 


PROTECTOR/FILTER $44.9 


Computer and communications system line surge protector 
and 6 way power board- main safety device used to protect 

a small home office communications system 
> onnected to the AC power points from surges. 

| К also has the added feature of EMI and 

RFI filtration as well as providing full 

33 line EAN protection. 

Logon to our web site- 


http;//ww.rie.net.au for full specs. 
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This invertor unit is designed to supply m 
of 240V AC power from a 24V car battery or 
aseries of two 12V batteries. It even operates 
as a battery charger to the connected 
batteries! Output a super low distortion 
‘sinewave and is suitable for operating power 
sensitive equipments, such as: battery 
chargers, computers, etc. Can even be used 
as an UPS to provide power to computers 
systems, telephone exchanges or signalling 
systems. Incorporates heatsinking system 
and twin 240V 3 pins outlets in a sturdy metal 
case. Features loading power/battery status 
indicator. Dimensions: 256 x 355 x 125mm. 
* DC input voltage: 22-28V0C 
* Мах output voltage: 500 watts 


INVERTOR 500WATTS & BATTER 
CHARGER 


The output voltage is adjustable via the front panel 
controls. Fitted with 5V and 12V DC output 
connectors, at up to 500mA. It features Digital LCD 
voltage and current displays іп a compact steel case 
measuring only 150 x 145 x 200mm. Stable, precise 
regulated power control is possible through the current 
limit LED. Power via 240V AC mains and features ue Lo 
two 4mm banana socket output terminals. v PRIEST 
DC input voltage: 0-30VDC 

Output current: 2.5A 

*RMS: тү 


This unit is designed to supply a continuous 
125 watts of power @ 230VAC 50Hz from 
а 10 -13.8VDC power source such as a саг 
battery. Fitted with an approved Australian 
AC socket for convenience makes it suitable 
for use with running CBs and portable Hi Fi 
systems, small TV sets, PCs and mobile 


phone charger *Power Output: Constant 125 watts 


Over current protection 

*DC input voltage:10-13.8VDC *Over voltage protection 

* AC output voltage: 230VAC / 50Hz *Regulated voltage output 

ЕШІ technical specs are available on our web site- http://www.rie.net.au 


* 27W (330°C) or 40W (420°C) operating 
temperatures д 

* Push button temperature. 
selection Lo position -40w / Hi Position - 
40w 


БЕ 


* High quality long life tip - replaceable 


* Lightweight design for high work rate and 
productivity 


* Super quick heat up & recovery times 


— 4 X IEC SOCKETS 


{Wyse to PC 101 Keyboard | 6M- liba KEYBOARD 


Adaptor ~~ 


М VS 
RJ11 to 5 pin DIN socket 


4 pin wired 


fm FOR 
NOTEBOOK AND 
ATX PRO CASES 


m od : 
MS SideWinder 
GAME PAD 


Incorporates digital overdrive for speed & 
reliabilty for enhanced game play. Simple to 
use and contains an 8-position directional pad 
with 10 buttons, does not drift or require 
calibration. The SideWinder GamePad allows 
players to connect up to four other game pads 
& includes pass-through mode, so they can 
pum in the SideWinder 3D Pro joystick. 


Hassle-Free Hi 
33.6K bps Ре, 
Modem Blaster 33.6K External is the 
perfect solution for hassle-free, high 
speed modem performance. Save an 
internalstotin yourPCas youaccessthe 
internet with incomparable ease, play 
interactive games head-to-head, fax 
documents and download data at the 
highest modem speed available. 
Communications software- SuperFax 
6.0 included. Features «auto dial and 
answer «audio monitoring at modem 
internal speakers *EPROM support 2 
profiles and 4 telephone. Tone/Pulse 
dialing. 

Logon to http://www.rie.net.au for full 


This unique 5V power cable cum 

А surge protector is great for 

[| protecting ali devices i.e- «Нат 

disk Drive «CD-ROM Drive 

Floppy Drives. «Any othertype. 

of dives that you may care to add 
to your system. 


For the installation 
of a 24" Hard Disk 
Drive in a desk top 
PC cusa WW 


2⁄2 to 32 ADAPTOR 


Adaptor for 2.5" 
drive to 3.5" drive 

slot. Plate & scre 

only. Handy to have Ü 

around С11926 so 

(011931) & Plate/ ы, 
cenia gy 9-95 
PARTS 
DRAWERS 


5amps @ 250V AC 
Suitable for older type monitors 
or computer cases. Please check 
for size — QU 


10+ 
511008 a 95 $7.95 
3 PIN AC PLUG 2 


Power adaptor 


Round 3 pin AC plug to two 3 pin 
IEC female inline socket: 


* 1.8 metres ($14.92 
* Approved to А9311 


Ej 


Six drawer unit 

interlock storage mms, 

* Transparent drawers 

* Rear wall mount screws holes 
* Card indentification slot 


" PLUG 


TO 
*Gold connectors +4 pins wired 


$ VIDEO LEADS 


For use with the latest Video Card 


(Trident 3D TV-Out MV685), 
{к моб» tide МЕШ jore Mm 


equipment. 


[ALL NEW PRODUCTS & GREAT SPECIA 


Сгеайуе С-Весоғіег | Oz On Disk" 
GDR-4210 PnP Ч The Collection I! 

Great for Australia's Premier Range of 
Marketing, Information and 
Reference Products on the 


" ‘one easy to use CD-ROM 
ive office documents + Store up to 
EPIS MEER COMPUTER CASES/200W ES 


applications • Copy big files & distribute | M 
* Produce your own CDs 


190014 


Oz On Disc 


S149 


лә 10+ А 
Verbatim CD-ROMs $19.95 $17.95 
No brand CD-ROMs $14.95 $13.95 
UNIVERSAL САВІМЕТ РОВ EXTERNAL 
MASS STORAGE SYSTEMS 


SUPPLY 
A solution for fitting 
devices designed for 
internal instalation, Suitable for 5.25 & 
SCSI devices: * Removable H.D.D. 
Hard Disk Drives. 
CD-ROM Drives. 
Optical Drives * Tape Drives 
Also available IDE version that plugs 
into the parallel port. 


“All Modems Austel Approved 


* 50 hours FREE Internet 
access when you purchase 
your modem from us! 
(Ask for Conditions) 


you can protect and 
preserve your favourite 

documents -upto A4 Ў 

size, business cards, 

recipes, membership 

cards, photos and other 

types of paper thin objects in 

waterproof, airtight seal. 

491118 216 x 303mm (A4) $89.00 PKT100 
491119 216 x 303mm (M) $12.95 PKTIO 


Include Pentium? Processor 
edition of MechWarrior 2 CD 
and NetMech that let up to 8 
players engage in team 


OFTWARE 
TITLES: For Windows 95: 
Microsoft- Works & Money/ 
Encarta 97/Golf /CD Sampler! 
Cinemania 97 /3D Movie Maker 
[Scenes on disk and Yellow & 
White Pages on CD-ROI 


80, меларуіез FRE vid 


ей CD-ROM drive [^d 
des FAST EDO RAM 
75 come with 32Mb of RAM. 
Latest 4 430 VX M.B M. Pio NR Pipeline 
Mnz и) $4 
MB. - does Ey 
[4 por ДА 
HX М.В. $40 extr: 
jiamond Stealth 3D 
з? Chipset Card. 
15° XGA Digital Mon-1280 x 
И, 0.28тт D. d d radiation 
2.1 GIGABYTE Hi 
1.44 3.5" F. 
Genuine Microsoft 
Ergonomic Mouse 
Ritron Mouse Pad X Joystick 
Windows 95 104 Keyboard 


software $99 of А зА NOW COMES. 'H FREE 
100 Hours Free Internet| MS Windows 95 CD tutorial 


; p vi ТЫР. 
Access From гів.пеї.аи -| раге оме meno RASA OREL 
When modem А system we ourendsed 


together. Conditions Appi 


PARTS & 
FIRST 2 YEAR ON-SITE) MELB MET AREA 
LABOUR P Warranty apply for Monitor 


3 Months Consumables Warranty 


combat interactively, 
Deadly accuracy with the Ё 
SideWinder digital precision” 2 


Microsoft Office 97 


MS PowerPoint 97 

MS Outlook 97 * MS Excel 97 

MS Access 97 * MS World 97 | 

PLUS 50 hours FREE Internet 
Access - (Conditions Apply) 

* Full Version .. 

. Professional Upgrade 
» Standard 'd Upgra 
Accessi not inci 

MS OFFICE 97 

Pro Upgrade Pack 

* MS PowerPoint 97 «MS 

[World 97 e MS Outlook 97 œ | 
MS Excel 97 © MS Access 9 
Also included is new MS 
IntelliMouse, MS Bookshelf 
- (Conditions Apply) 


All on display at all Stores | 


14" №. 1024768 (028mm DP}Fuli Scan . $329 
15" XGA Digital tow Raciaton!260x1004 _ $429) 
15" XGA Digital OSD1280x1024 ..... $479) 


|[*17" XGA Digital MPRII 1600x1280 
(0.26mm Dot Pitch) 


өя 5% H.D FLOPPY DISKS,. й, 
1-9 ....$3.50 10+ .... $2.9: 
3.5" NO NAME BRAND HIGH 
DENSITY DISKS IN PACK OF I0s 
THE AFFORDABL 1-9... $4.98 10+ TIS 
PERSONAL STORAGE, 
*100МВ Zip disks hold 
all your stuff «Are 
inexpensive, reliable gmse 
and ready to help you get organized 
*Use as many disks as you need 
Available for IBM and M; 
Parallel Port version only City! 


100MB ZIP DISK C11904 
$24 10+ $22 


X17348 SB 16 Value PnP/3D Sound 
X17350 SB 32 РпрЗО Sound 

X17392 $8 Value CD 16/8y-Ooial 
X17354 SB Performance CD32/817 
X17404 58 AWEGA/2D Sound 

X17358 30 Blaster (VL-Bus version) 
1736488 Decor COS Hex Speed 
X17368 РОМА 4x CD-ROM Upgrade Kt 
X17396 ОЕМ PnP Vibra 16 wih ОЕ... 
X17394 OEM PrP Vibra 16 without IDE 
X17382 CD-Rom Writer 4210 

XI9U2033 SK bps Modem B Бата: $169 


RITRON COMPUTER SYSTEMS 5 МЕс ндм ө 


9144 МЕС 3.5 FDD LLL 
CPU TYPE « TAX EX TAX INC Sine тр pee 


104 Key! 

SUPERVGA (1024 X768) (0.28" DOT PITCH) 

GXB6-H366P. Colour Monitor @ Systems now fitted with 

6x86-200P... PCI video cards - Better performance value 

Pentium ^ N for the same price. ® /6M of RAM, ATX case 

Pentium ^ 120 & P.S, for Pentium Pro system 
Pentium '^ 133 


Pentium ™ 150 FREE 3 HOUR. 
M [ATE Le 

Pentium " 166 Fon ALL COMPUTER SYSTEMS SEI 

INCLUDING MULTIMEDIA BTS TEMS 


4 YEAR SYSTEM WARRANTIN? 
Manufacturer's Warranty apply for Monitor 
3 Months Consumables Warranty 


Pentium " Pro 150 ... $1600 $1952 
Pentium" Pro 180 .. $2050 $2500 
Pentium " Pro 200 .. $21 50 $2623 


“17° XGA Digital MPRII 1280x1024 . $895 ^d 


Е] MELB CITY 


M тоз) 9663 6151. 
ЫИ Бети 
Ops San б 


Tax Exempt sales 
ll RITRONICS: 


4M 72 pin EDO 
8M 72 pin 
8M 72 pin EDO 
pin 
16M 72 pin EDO HER 


Pim ise PCIA 32M 72 pin EDO 5289 


PENTIUM" 166МҢг® РИЗА 


PENTIUM™ Pro 150МНг® РСИЗА $905 Bi 
remm т 2DOMHO PONSA NEW . $1608 


ina томага. 
Come with [Oden motherboard Al Per 
6x86 motherboards come with 256k pipeline cache 
(Pentium " Pro requires AXT Case & Power Supply.) 


=e 


НЕЯ 32M 72 pin 
$740] 


$529] 
$079 


With easy-to-fdlow installation instructions. 
All CD-ROM drives are Kodak PhotoCD* 
compatible, * |é-bit Sound Card «Stereo 
$555 | Speakers sSottware ilex For Windows 
316 | 95: Microsoft- Encarta'97/Works & Money 
335 | Goilf CD Sampler/ Cinemania 97/ 30 Movie 
HI Maker and Scenes on disk. 
zd x : TY 
$589 ax-spEED CD ROM DANE. 
JOX-SPEED CD ROM DRIVE. 
2.168 SCU2HD SPECIAL $495 
3.2GB SCSI2 HD SPECIAL $610 $ 


DRIVE , 
14.268 SCSI2 HD SPECIAL $1495 $1800 &X-SPEED SCSI CD ROM DRIVE . 


T9 ESTABLISHED SINCE EUIS 1296 ЗЕ АТААН С OWNED A.C.N. 005 428 437 


HEAD OF BLUESTAR COMPUTERS: 


RINGWOOD 
271 Maroondah Hi 
Ph: (03) 9870 1800. 
Faxc(03) 9879 3027 
TRADING HOURS: 


Ph: (03) 9489 8866 
Ph: (03) 9543 7877 Fax (0319489 8131 
STORE: BOX HILL: 
1031 Maroondah Hwy. 
Ph: (03) 9899 6033. 


e 9874 enne 
13)9874 2288 
OAKLEIGH: 


are p^r 


Ph: (03) 95 
1891, 502)98990156 Fac(0s)95620940 |y Ense Dam. qae 
A Pan- pm e ol 
te Mei: (06) £21 7200 Расе) 82117273 SPRINGVALE NORTH 
959 Ja rax Gà 916 sonal 899 Sale, 


Pi SEIS 
ax.(03)9574 6633 


48 A 'Becketz St. City. 


м! Weg. 
Parramatta Rd, Store. Ph: ( 
Ph:(03) 9543 7877 Fax:(03) 9543 6295 P 


WHOLESALE Ph.(03) 9543 2166 Fax.(03)9543 2648 
RIE BULLETIN BOARD Ph: (03) 9562 7877 For Specials, info & Shareware 


World Wide Web Site: http://www.rie.net.au 
E-MAIL: rie@rie. net.au 


‘SYDNEY: 


go Wide 


ERRORS & OMISSIONS EXCEPTED. PRICING CHANGE WITHOUT NOTICE. H 


Train controller for 
model railway layouts 


This easy-to-build Train Controller will give 
full, realistic control of your model trains. 
One control provides full reverse to full 
forward speed. The circuit provides inertia 
and a brake switch and has automatic 


overload protection. 


By RICK WALTERS 


The big virtue of this new Train 
Controller is its single knob control. 
The one throttle knob gives full re- 
verse speed when it is fully anticlock- 
wise and full forward speed when itis 
fully clockwise. And when the knob 
is centred, the train is stopped. 

This simple throttle control does 
away with the need for a forward/ 


66 SILICON CHIP 


reverse switch or a relay and thus 
reduces the possibility of derailments 
which can damage expensive model 
rolling stock. This is especially the 
case if derailed rolling stock falls to 
the floor! 

What is the problem with a for- 
ward/reverse switch or relay? Surely 
they are simple enough and are reli- 


able? Well, yes they are but it is amaz- 
ing how many people driving model 
trains operate the forward/reverse 
switch by mistake; it is quite easily 
done. And if the train is going at a fair 
pace, throwing it into reverse often 
just derails everything, which doesn't 
do a lot for realistic operation (to say 
nothing of the possibility of damage). 

With this new Train Controller 
though, if you have the train going 
forward and decide to throw it into 
reverse by rotating the throttle knob 
quickly to full anticlockwise, there is 
no drama. The train slows down 
smoothly by virtue of the built-in in- 
ertia, comes to a stop and then accel- 
erates equally smoothly in the other 
direction. 

Oh, and there is another virtue in 
not having a forward/reverse switch. 
For one reason or another, many peo- 


ЕХ 
POWER 
А 52 
240VAC 
Ni 
* о 
POWER VAC 


A $2 BRI 
240VAC А7 


TRAIN CONTROLLER 


VR2 10k 


VR3 10k 


Ry 


Fig.1: the circuit is essentially a combination of two complementary emitter 
followers controlled by the throttle potentiometer VR1. Overload protection is 
provided by Q3 and Q4. These monitor the track current through the two 0.47Q 
resistors, The complementary design does away with the need to include a 


forward/reverse switch. 


ple have trouble wiring them up cor- 
rectly! 

Other features of the controller are 
preset trimpots for maximum forward 
and maximum reverse speed and a 
trimpot for adjusting the degree of 
braking; you can have it really swift or 
more leisurely. 

Actually, if the brake is applied to 
stop the train without rotating the con- 
trol knob to the centre position, the 
train will stop as you would expect it 
to. But if the brake is then switched 
off, the train will gradually pull away 
and accelerate until it reaches the pre- 
vious speed set on the control knob. 

Finally, although this is an “un- 
seen” feature, the Train Controller has 
automatic overload protection. So ifa 
loco derails or someone inadvertently 
(or deliberately) shorts out the track, 
the Train Controller will take care of 
the overload and once the short is 
removed, normal operation will be 
instantly restored. 

We've built our prototype into a 
plastic case, as shown in the photos 
but we assume that many modelling 


enthusiasts will build the controller 
underneath their layout and will make 
their own control panel. 


Circuit operation 

The complete circuit of the Train 
Controller is shown in Fig.1. It is vir- 
tually two speed control circuits in 
one. For forward speed operation, tran- 
sistor Q1 feeds voltage to the track 
while for the reverse operation, tran- 
sistor Q2 does the work. It is this 
scheme which allows us to do away 
with the forward/reverse switch. 

This controller works by feeding 
pure DC to the track. It does not use 
pulsed DC or unsmoothed DC. While 
these other forms can give more reli- 
able loco operation when the track or 
the loco wheels are dirty, pure DC 
results in the quietest operation of the 
loco motor. For some modellers this is 
a most important point. 

A transformer with a centre-tapped 
18V winding (ie, 9V a side) feeds a 
bridge rectifier (BR1) and two 4700uF 
25VW capacitors to provide balanced 
supply rails of +12V (nominal). As 


VIEWED FROM 
BELOW 


BCE 


shown, the +12V rail feeds the collec- 
tor of NPN Darlington power transis- 
tor Q1, while the -12V rail feeds the 
collector of PNP Darlington power 
transistor Q2. 

Trimpot VR2 is connected across 
the +12V rail to provide the maxi- 
mum forward speed setting while VR3 
is connected across the -12V rail. The 
wipers of these two trimpots then feed 
each end of the throttle potentio— 
meter, VR1. 

Now let us see what happens when 
the throttle knob is rotated clockwise 
from its centre setting. Let's also con- 
sider that switch 81 is set to the “Run” 
position. As we rotate the throttle con- 
trol clockwise, the voltage picked off 
by the wiper will rise accordingly and 
it will charge the 4700uF capacitor 
via the 470Q series resistor. 

After a short delay, caused by the 
charging of the 4700yF capacitor, the 
voltage at the base of transistor Q1 
will be high enough to turn it on, 
From there on, as Q1’s base voltage 
rises, it will act like an emitter fol- 
lower, reproducing the voltage fed to 
its base at the emitter, less the base- 
emitter voltage of about 1.3V. 

So ifthe base voltage to Q1 is +6.7V 
for argument’s sake, the voltage across 
the track will be close to +5.4V. If a 
loco is connected across the track, it 
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Fig.2: the component overlay for the Train 
Controller. Secure the mains wiring with cable 
ties so that the leads cannot move if one comes 
adrift. The mains terminal block is secured using 
a nylon screw and nut and all exposed mains 
terminals are covered with heatshrink tubing. 
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will be running in the forward direc- 
tion. 

If the throttle control is now rotated 
in the reverse direction, the 4700uF 
capacitor is discharged via the 4700. 
resistor and the wiper of VR1. As the 
voltage across the 4700uF capacitor 
goes below ground, the voltage at the 
base of transistor Q2 will be sufficient 
to turn it on, while the same voltage 
applied to the base of Q1 will turn it 
off. 

Q2 now acts like an emitter fol- 
lower, reproducing the negative volt- 
ages at its base, at the emitter, less the 
base-emitter voltage of about 1.3V. So 
if the base voltage is -6.7V under the 
same argument, the voltage across the 
track will be close to -5.4V and the 
loco will be running in the reverse 
direction. 


Braking 


When the brake switch is turned 
on, the 4700uF capacitor is discharged 
through the 470Q resistor and the 
brake trimpot VR4. The time it takes 
to discharge the capacitor and hence 
the time it takes for the train to come 
to a stop is determined by the setting 
of VR4. When the brake is switched 
off, the 4700НЕ capacitor will slowly 
charge up again to the voltage on the 
wiper of VR1 and the train will even- 
tually resume the speed set before the 
brake was applied. 


Short circuit protection 


One of the features of the circuit is 
Short circuit protection and this is 
provided by transistors Q3 and Q4. 
Q3 monitors the current through the 
0.47Q emitter resistor associated with 
Q1. If the emitter current of Q1 rises 
above about 1.3A, the resulting volt- 
age across the 0.47Q resistor will be 
sufficient to bias Q3 on. This will 
cause Q3 to shunt base current away 
from Q1, throttling it back. 

If the emitter current tends to rise 
further, Q3 will turn on harder, shunt- 
ing even more base current away from 
Q1 and throttling it back further. 

A similar process applies to Q2 and 
Q4. Q4 monitors the emitter current 
of Q2 via the associated 0.470 resis- 
tor. 

We have not included a warning 
device to indicate an overload as it 
should obvious when the train has 
stalled that something is wrong. Don't 
ignore the short as the conducting tran- 
sistor will get very hot and the heatsink 


The two Darlington power transistors (Q1 & Q2) are mounted on a U-shaped 
heatsink, as shown here, Note that Q2 requires an insulating washer & bush 


(see Fig.3 below). 


MOUNT Q1 WITH 
HEATSINK COMPOUND 
ONLY BETWEEN IT 
AND THE HEATSINK 


HEATSINK COMPOUND 15 

we SUCON RUBBER WASHER 
= 15 USED FOR INSULATION - 
£ x 


Imm SCREWS: 


Fig.3: details of the heatsink mounting for Q1 & Q2. Note that Q2 
must be electrically isolated from the heatsink, — Tu 


temperature will rise rapidly. In other 
words, the protection feature is really 
only intended to cope with short term 
overloads. 


Power supply options 

The circuit of Fig.1 shows that two 
possible power transformer connec- 
tions can be used. The first option is 
for a centre-tapped transformer, as 
described above. The second option 
is to use a single-winding 12V trans- 
former. Whichever transformer is used, 
the circuit is unchanged. When the 
single winding transformer is used, 
the bridge rectifier acts like separate 
positive and negative halfwave recti- 


fiers to develop positive and negative 
DC rails. 

We'll talk more about these options 
later. 


Building the controller 

The Train Controller is housed in a 
plastic case measuring 203 x 68 x 
158mm. The components are mounted 
on а PC board measuring 89 x 120mm 
and coded 06104971. 

Fig.2 shows the wiring details for 
the Train Controller. Begin construc- 
tion by carefully checking the PC board 
for shorted tracks or breaks. Repair 
any defects before proceeding further. 

Mount the parts on the PC board 
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Fig.4: this is the full-size etching pattern for the PC board. Check your board 
carefully for etching defects by comparing it with this pattern and fix any 


problems before installing the parts. 


exactly as shown, taking care to en- 
sure that all polarised parts are cor- 
rectly connected. 

The two Darlington power transis- 
tors Q1 & Q2 are mounted on a com- 
mon U-shaped heatsink. Q1, the 
BDV65B, is mounted directly on the 
heatsink while Q2, the BDV64B, is 
mounted using a mica insulating 
washer. By not using an insulating 
washer we get improved heat dissipa- 
tion for Q1. Note that since the 
heatsink is electrically connected to 


the collector of Q1, it will be “live” at 
+12V or whatever is the value of the 
positive supply rail. 

Both transistors should be installed 
with thermal compound applied to 
their mounting surfaces. Fig.3 shows 
how the heatsink is effectively sand- 
wiched between the transistors and 
the PC board. 

When you have installed both tran- 
sistors on the heatsink, use your multi- 
meter (switched to a high Ohms range) 
to check that the transistor collectors 


PARTS LIST 


are isolated from each other. 

You can solder all the external con- 
nections directly to the PC board or 
you can connect to solder stakes if 
you prefer. Use different coloured 
hook-up wire for the various off-board 
connections. It makes it a lot easier to 
troubleshoot the unit if it does not 
work when you first fire it up. 

The transformer is screwed directly 
to the base of the case and one mount- 
ing foot is earthed back to the Earth 
wire of the mains power cord. 

As discussed previously, you have 
two options for the power transformer. 
If you only have a small layout and 
will be using one loco at a time, a 
transformer with a single 9V to 15V 
1A secondary winding can be used 
but if you intend to have a larger lay- 
out, it is worthwhile going for the 
larger centre-tapped transformer. 

You could also use a+12V DC power 
supply to feed the controller. If you do 
this you can fit 4704F capacitors in- 
stead of the more expensive 4700рЕ 
units specified. The PC board overlay 
allows for both sizes of capacitor. 

Note that whichever supply option 
is used, the inertia capacitor must be 
4700pF. 

The front panel has only the main 
throttle control and brake switch 
mounted on it. Hence you will only 
need to drill two holes for these com- 
ponents before they can be wired. 

On the back panel, you will need to 
drill holes for the two-way insulated 
terminal block for the output leads, 
the mains switch and the cordgrip 
grommet for the power cord. We used 


1 PC board, code 09104971, 120 x 
89mm 

1 mains transformer 18V CT 60VA, 
Altronics M-2165 or equivalent 

1 plastic case, 203 x 68 x 158mm 

1 3-соге mains flex with 3-pin plug 

1 cordgrip grommet to suit mains 
flex 

1SPDT switch (81) 

1 240VAC SPST snap-fitting rocker 
switch (S2) 

1 large knob to suit VRI 

1 U-shaped heatsink, DSE type H- 
3401 or equivalent 

1 BDV64B mounting kit 

2 2-way mains terminal blocks 
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1 3mm x 10mm nylon screw & nut 
(to secure maíns terminal block) 

4 6PK x 6mm screws 

3 3mm x 10mm bolts 

3 3mm nuts 

3 3mm shakeproof washers 


Semiconductors 

1 BDV65B NPN Darlington 
transistor (Q1) 

1 BDV64B PNP Darlington 
transistor (Q2) 

1 BC548 or BC338 NPN transistor 
(ОЗ) 

1 ВС558 ог BC328 PNP transistor 
(Q4) 


1 6A bridge rectifier (BR1). 


Capacitors 

1 4700uF 50WV PC electrolytic 
2 4700uF 25WV PC electrolytic 
1.0068uF ЗКУ ceramic 


Resistors (0.25W, 1%) 
247kQ 24700 
241.5kQ 

2 0.479 5W wirewound 


Potentiometers 

2.10kQ trimpots (VR2,VR3) 

1 5kQ linear potentiometer (VR1) 
1 1kQ trimpot (VR4) 


The Train Controller is built into a 


standard plastic instrument case. Make 


sure that the mains cord is firmly 
anchored and that the mains wiring is 
correctly installed. 


a snap fitting power switch which 
requires a rectangular cutout. This can 
be easily made in the plastic panel by 
drilling a suitable hole and then filing 
it out to the desired size. 

The 3-core mains flex is passed 
through the cordgrip grommet which 
anchors it, The Active wire is termi- 
nated directly to one side of the mains 
on/off switch (S2) while the Neutral 
wire is terminated to a 2-way terminal 
block. The Active wire from the other 
side of the mains switch is also termi- 
nated at the terminal block. This block, 
which is secured using a nylon bolt, 
also terminates the primary wires from 
the transformer, 

Note that the .0068uF 3kV suppres- 
sion capacitor is wired directly across 
the mains switch S2. All connections 
to this switch should be fitted with 
heatshrink sleeving to prevent any 
chance of accidental contact. 

When all the wiring is complete, go 


over your work thoroughly and cross- 
check it with the circuit and wiring 
diagrams of Figs.1 & 2. 


Testing 

Apply power and check the posi- 
tive and negative supply rails. They 
should be roughly the same (absolute 
value) and will typically be about «15V 
fora nominal 18V centre-tapped trans- 
former, with no load connected to the 
output. This will drop when loaded. 

Now rotate VR1 fully clockwise and 
check that the output voltage gradu- 
ally rises towards the positive supply 
rail. We would expect a maximum 
value of about +13V, again with no 
load. You can tweak this value to what- 
ever value you finally decide upon by 
adjusting trimpot VR2. 

Similarly, rotate VR1 fully anticlock- 
wise and check that the output volt- 
age builds gradually to the value of 
the negative supply rail. We would 


expecta value of around -13V, with no 
load. Again, you can set the maxi- 
mum negative value by adjusting 
trimpot VR3. 

There will be some interaction be- 
tween these two trimpots but a couple 
of tweaks should get them just right. 
УКА can be set at any time to give a 
realistic braking distance. 

With these checks done, it is time to 
run a train. Connect the Train Control 
to your layout (or a loop of track) and 
confirm that you can control a loco- 
motive smoothly. When VR1 is at its 
centre setting, the loco should slowly 
come to a stop. 

If you want to remove the inertia 
feature you can omit the 4700uF elec- 
trolytic capacitor connected to S1. 
Alternatively, if you want to reduce 
the inertia effect then make the ca- 
pacitor smaller (1000-22000). The 
engine will now come up to speed 
quicker and brake quicker. sc 
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Components 
Catalogue 


Watch Out for the Release of Our New 1997 Catalogue 


We are proud to announce the Altronics 1997 Engineering Catalogue, due out in May will contain even more fantastic 


products and greater value for money than ever before. 


be sure to get your copy. 


We still offer the technical assistance that only a staff of electronic enthusiasts like yourself is able to give. Of course, in 
addition to this we have our Famous Overnight Australia Wide Delivery with Credit Card phone orders up to 4pm 
(EST.) Monday to Friday. Quality products at direct import prices, means you save up to 50%! 

Regards, Jack O'Donnell, Managing Director 


Digital Multimeter Kit 


low cheap can you get? This little digital 
multimeter has no less that 19 ranges, 
Including resistance, transistor gain 
measurement & 10 amp DC range, all for just under thirty 
dollars." Silicon Chip Magazine June 199: 
Without a doubt the trusty multimeter is 
the most used piece of test equipment in 
everyday electronics! This fantastic meter 
includes all the parts required to complete a 
fully operational digital multimeter. Even the test 


multimeter will last for years, Features: « 19 ranges 
Transistor tester • Diode check * 5 DC current ranges 
200нА-10А) • 5 resistance ranges (2000-2М0) * 5 DC volts 
(200m V-1000V) * 2 AC volts ranges (200V & 750V) 
At this price, not available from resellers! 


K 2400 Was $29.95, NOW Only S d 4-95 


Megger Meter Kit 


(See EA May '89) This design of an electronic meg-ohm meter 


Tt can resolve resistance from 1M to 200M ohm which is 
insulation testing 
А must for checking earth leakage ete. 


Checks інши 
brakdan of motors, 


| oma $79, sow SED tamer cete i 


(See EA Aug '93) If you have ever tried to fix a circuit without a sc 
you'll know how frustrating it can be. This kit can provide you with an 
indication of the difference between a faulty unit and another, functional 
[unit It has two sets of probes, which are connected to the same relative 
[point on each circuit: The meter then gives an indication of any differ 
[between the circuits, SAVE 50%! 


кавез Was $39", This Month 5 1 9-95. 
The SCREECHER 
Car Alarm Kit 


A very simple; yet extraordinarily effective 
deterrent to car thieving persons. Controlled 

[| by « hidden switch inside your car, this alarm 
‘will sound an ear-piercing 1104B piezo siren inside your 
vehicle when tripped, making life very uncomfortable 
for anyone there! Features exit and entry delay, with a soft three 


Automatic Charger Kit for мсада 


(EA July /89) Get 1005 more 
recharge cycles from your nicads. 
now well known that 


correctly charging nicad cells 
greatly extends their service life. Here is a fully automatic NiCad 
battery charger that enables differing charge rates as appropriate 
for AAA, AA, C, D or 9V cells. Once the battery is charged, the 
unit automatically switches to trickle charge until you switch it 
off. It is fully featured, yet surprisingly simple. Requires 12V AC 
Plug Pack. Features: » Fully punched and screened case 

* Variable charge rate * Variable Ш 

timer * Flexible and simple to 

use * Visual display of charge 

mode * Nicads cannot be over 

charged 


ki PBB 


M9120 12V AC Plugpack to Suit $14.50 
PC Based EPROM 
Programmer Kit 


(See EA Sept '93) This is a great new kit 
for programming EPROM's from 2716 to. 
27256. Com 

costing $$$ more. This kit puts you in the driving seat. 

for under $100. It is flexible enough to be able to program 12.5, 21 and 25V EPROM S. 
Special Offer This Month: Buy the K 9525 and receive the К 9526 software on 3.5" 
diskette, valued at $19.95 absolutely FREE! 


xus SS 97-59 

Digital High 
Performance Signal # 
Generator Kit 


(SC July 90) This Digital Sine-Square Wave 
Generator uses high speed CMOS ICs and a digital filter IC to produce sine and square 
waves over the frequency range from 0.1H to ЭКН in four selectable ranges. It also 
features a 4-digit frequency readout, with an accuracy of +2% (+1 digit), and an output 
level control to vary the amplitude from 0 to 1.2V on sine, and from 0 -5V Р-Р on square 
wave. Less than 0.1% harmonic distortion from 0.1Hz to 50kHz, and 0.27% at В0КНУ. 
„Output impedance 6000, with load impedance 6000 to infinity. The unit is short circuit 
protected, and also features solid amplitude stability between ranges. 


xs$$155 Ер Digital 
Tachometer Kit 


s favourably against commercial units. 


Ideal for 
Experimentin; 


Y 


enel Servicing! 


second pre-warn in case you forget to deactivate it, а super bright LED 
warning lamp and two trigger inputs. А budget altemative to 
commercial car alarms! 


K 4360 Normally $29.95, Now SB Q-25 
Lab Power Supply Kit 


[See EA May /85) This supply has been 
me of our most popular. It includes the 
atest refinements and is now housed in. 


compact version uses a high efficiency 
toroidal transformer resulting in less heat and 
weight. It features dual metering for precise monitoring of the output 
voltage and current, and switchmode output technology for low ripple 
output, Supplied with fully screened and punched front and rear 
panels. Specifications: « Output Voltage: 3 to 50У DC « Max Output 
Current: 5 Amps * Floating Output = Ripple: Less than 5i V 
* Regulation 0.6% @ 20V 


HK 3300 Normally $2395, Now Only S1 7D 


K 3301 10 Turn Pot for Precise Voltage Adjustment $29.50 
K 3302 Independent Fixed «12V Rails 


(See SC July /96) Powered from 
a 12V cigarette lighter socket, 
this sealed lead acid 

battery charger provides up to2 
Amps charge current for 12V 
batteries of up to 6.5Ah capac 

It supplies an initial charging 
current of 2A toa discharged 
battery, and this current will 
gradually decrease аз the *« 
cell reaches a fully charged 


switch mode design includes 
reverse polarity and fuse 
protection and charges SLA 
cells to an end point voltage of 
13V. Kit includes screened 
Jiffy box case and cigarette 
lighter plug. Ideal for camping, boats otc 


xu $39-5 


Cigarette Lighter 
at Great fnr 
Camping, RVs, ete 


(See 
SC Aug o1) 

Have you ever 

wondered how many 

revs your car's engine al 

isdoing at 100km/n ШЙ 

‘or at any speed for that 

matter? This digital tachometer will tell you. 

1t works with all ignitions from Kettering to Hall Effect 
systems and with 4, 6 and 8 cylinder cars. This 
tachometer features a bright 4-digit readout that 
indicates 0-900 RPM with a resolution of 100 RPM. 
This unit will work with just about any ignition system. 
Oty three connections are required to connect the unit 
to your car: one to the negative terminal of the coil and 
two for power (+12V and GND). 


K 4320 was $34, This Montn B25 


100mm Super Carbon Fibre 
Speakers 2 for 1 Special! 


These amazing little speakers will impress you and your friends 
Carbon fibre is a new high tech material from which these speaker 
cones are made. Complimented with Barium Ferrite Magnets the 
results are simply amazing. 16 ohm voice coils make multi-speaker 
installations a breeze. Weather-proof design means they are 
fantastic for cars, boats, homes etc 


C 0643 Normally $39 ca, 


This Mon Buy 2 ror 539-95 


Natural Anodised 
Rack Cases БЕЛ 


Overall depth 255mm. Mounting hole centres. 

conform exactly to international racking 

specifications both vertically and horizontally 

Features: * Natural anodised finish * Aluminium 

construction with removable top and bottom steel cover panel 

dimensions conform to the International Standard + Vented lid * Indiv 

* Supplied in Flat Pack Form - Easily assembled in minutes. 

CatNo. Unit Height Internal Front Panel This 
Height (mm) Height (mm) Finish Normally Month 

нол 10 "m 38 Natural Anodised — $7: 

H5022 20 88 79 Natural Anodised $92 

Н 5023 3U 132 122 Natural Anodised $99 


Dual Alarm Clock 
Radio Telephone | 


Audio Line CRT 4 
An alarm clock radio with two independent alarm 
time settings. The alarm, either buzzer or ra 
y mutes when the phone is picked up. 
M/EM Radio * 2 Independent Alarms 
inooze Facility « Radio or Buzzer Alarm 
witchable Tone or Pulse Dialling « Re 
Telstra's "Easycall* Facilities e Last Number Redial 
* Adjustable Ringer Volume 


A 0500 Normally $99.00 This Month Sp © QD 
Keychain Laser Pointer 


with the 


ually packi 
Р 


‘This novel laser pointer weighs only 45 g 
batteries, and comes complete with a keychain, 
Measuring only élmm long by 14mm in diameter, 

ifs not much bigger than many keys! It provides a 

very intense beam that can travel up to 30m, 

projecting a bright red dot onto the surface it is 

aimed at. Ideal for lectures, seminars, building sites and 

guided tours, and much less in 

pointer. Push-to-activate operation. Uses two button batteries (included!) 


polypropylene, minimising cone flex and 


idering Iron offers a 
nctions that redefine the limits 


Features h gas chamber * Built in ignition cap « Uses 
standard butane gas * Comes with safety bench stand = Supplied with bonus 
їр, bench stand and replacement lighter ints 
ign and self-contained butane power it is easily carried 
п "ете. One single refill of the iron’s gas reservoir (from a 
d butane refill сап) allows up to 60 minutes of continuous use with 
veratures ranging from 400°C to A blow torch attachment operates 


which makes it 
perfect heat tool for heavy 
s brazing, silver 
t shrink tubing 


539-95 
Micron Soldering Station 


е MICRON soldering station employs electronic switch 


mode circuitry in lieu of a mains transformer. Excel 
all general purpose and produ 
Features: + High insulation ceramic heating element 
ip and instant recovery « 
over 100М@ * A zero voli 


ion soldering, 


insulation. 

ensures no hi, 
ontinu 

Grounded power cord 

temperature is as simpl 


Supplied with Long-Lasting Iron Clad Tip! 


ally $129 This Month Sp DQ 


leal for subwoofer 
Rated ata true 100W RMS continuous, it can handle 
1 It features a poly emulsion coated 
ness of paper with the rigidity of 
rtion.with a foam 

псу and low-Q. Fantastic addition to a hi-fi or 

Шор! 
SL, Pmax 100 WRMS 


ca100 197 кир ө, Now B 4” ЄЎ 


Isewheri 179! 
^u SED 


This incre 


12V DC - 240VAC 125W Inverter 


ible litte inverter provides up to 125W of 240V puwer from 
your car eigareite lighter socket Features battery status indicator and 


dard 3-pin socket, soit doesn't 


wsty adaptors! We set this unit up on a car battery. 
to power our en 
‘surround sound amp; VER, speaker sek 
alóme. It ran the 
X 130W x 
plied with cigarette lighter plug input lead. 


vs S149 


A/V room setup, which includes a 
юг unit AND a huge 6em TV, 

of, and with a perfect TV picture as 

Н, so it will fit into a glovebox! Perfect for 


9V NiCd 


| can give hunc 
and will pay f 
time. Applica 
igniters, kit pı 
controls 


S 5124 Normally $17.95 ea, 


Battery Sellout 


12V 4Ah Premium 
Grade Gel Cell 


PRODUCT CLEARANCE! We SHED the price of our 

12V 4Ah gel cells, so pick up а great bargain while stocks last! 
B These premium grade cells are ideal for a 

battery backups, metal detector belt раа 

UPS's, kit projects, lamps etc, Huge 4 

Ampere Hour current capacity. Dimensions 

68W x ТООН x 90L. Note: Not available from 

resellers. 

5 5085 Normally $32, 


124 is not available from resellers 


mn BA 0..2.915 «2. PSDs 


8 Sector Security System 


Protect yonr home and valuables with one of these s 
systems. Statistics indicate that the majority of people 
М security systems after they have been burgled. Avot 

being robbed 

‘This alarm is an extraordinaril 


system core is a module containing the alarm circuitry and backup battery, which is hidden 
inside the house. The system is controlled via a remotely wired keypad located near the point of 
entry for convenient arming and disarming of the system, and also programming the many 
options availabe in this alarm. Up to six separate sectors can be wired in, as well as a separate f 
alarm input and a tamper loop. The panic input can be set up as a silent (duress) alarm if required. 
Sectors can use a combination of normally open or closed sensors and each is supervised by an 
end-of-line resistor. Main cabinet, keypad and PIRs are tamper switch protected. FEATURES: e 
Master code, 5 user codes, panic and "one time" codes Battery backup with trickle charger « EOL 
resistors to monitor sector integrity * Sector bypass * Quick arming option * User settable entry 
exit and alarm times * 13 different presettable sector types (delay, instant, 24H, panic et) « Preset 


number of code attempts before alarm sounds * 24Hr type inputs * All functions. 
сап be programmed via keypad * Sound and LED prompts during programming 
to help you through customising your system * Comprehensive installation 
‘manual with programming worksheet. 


Glass Breakage Detector 


Many houses are entered by intruders breaking a window or 
door pane, and some alarms may not pick them up until they 
are actually inside the house, This acoustic glass breakage 
detector responds to the impact on and breakage of glass, and 
will rigger your security system immediately. One sensor 
can be used to cover a large area, regardless of the number of 
windows. It suits Normally Closed circuits and has a NC 
tamper switch. Sensitivity can be adjusted internally, and 
three LEDs indicate the activation of air pressure sensor, 
sound filler and alarm (triggered) output. Suits the 

$5350 alarm panel, and many other security systems, 

too, Powered by 10-16V DC, setup instructions are 

included. 


5 5365 Glass Breakage Detector BIO-F 


Passive Infra Red (PIR) Detector 


The 5 5315 PIR detector incorporates a pulse count circuit to minimise false 
triggering, "sense" LED which can be disabled, tamper switch and 
relay output. Range is up to 12m horizontal when mounted 2m 
from the floor, with a 90" detection angle. This coverage can be 
changed by sliding the PCB up or down in its housing. It can be 
configured as Normally Open or Normally Closed, and has 
variable sensitivity. It is the ideal sensor for th 0 alarm, but it 
can be used with a wide range of other security. 


S 5315 PIR Detector $49 
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Smoke Detector 


Fire in homes and business is becoming an 
increasingly high profile issue these days, and 
asa result smoke detectors are being installed 
in many houses across Australia. This 
detector can be connected to the 5 5350's FIRE. 
input, triggering an alarm in the event of 
fire, which can not only alert neighbours, but 
perhaps save lives as well. Powered by 12V 
$ DC, and covers up to 70 square meters, 
depending on room shape. Can be configured to БС З ШЕН 
NC or NO output, so it suits the $5250 and many ШУУ 
ther systems. An essential component of a 
comprehensive home security system. 
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[55.00 1kg-5kg. Where possible we process your order the day received and 


virtually every other Australian. 
supplier, we send goods at consignee's risk, Should you require insurance cover against loss. 


арча via Australia Post. Allow approx 9 days from day you post order to. 7 damage please add $100 per $100 of order value (minimum charge $1). When phone 


when you receive goods. 
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Overnight Jetservice: Up to 3kg is $9.50, 3kg to 5kg is $16.00—We will process Reseller right near you—check this list or phone us for details of the nearest dealer, Blue 
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A look at signal tracing, Pt.1 


About 10 years ago, I drove away from a house 
in Melbourne with a car full of old radios and 
other gear. Back then I had no idea what good 
buying it all was for $200. At that stage of my 
collecting career, I was quite unaware of the 
value of mid-1930s Radiolettes — and there were 
two of them in the boot when I drove off. 


Apart from some very collectible 
radio receivers, my haul also included 
some bound volumes of Radio and 
Hobbies and a test instrument that I 
assumed was a radio frequency RF 
generator. 

Only a few weeks earlier I had ob- 
tained a working RF generator which 
was in excellent condition. I therefore 
paid little attention to this latest ac- 
quisition and it was placed in a dark 
corner of a cupboard where it lived in 


forgotten limbo for nearly a decade. 

However, a recent visit to a collec- 
tor friend jogged my memory when he 
showed me his signal tracer. It looked 
imilar to the instrument I had 
igned to the cupboard many years 
ago, so I checked it out as soon as I 
returned home. 

Sure enough, when my long forgot- 
ten “RF generator” was removed from 
its hiding place, it turned out to be a 
signal tracer — and a reasonably good 


This is the front control panel of Healing signal tracer. The output sockets 
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connect to the speaker voice coil, while the X sockets allow an external coil to 
be connected to extend the instrument's range of frequencies. 


one at that. It was a tuned type tracer” 


and was called a “Healing Dynamic 
Signalizer”, to quote the name on the 
front panel. The old tracer appeared 
to be of early postwar manufacture. 
Coming into vintage radio with lit- 
tle or no experience can be a decided 
disadvantage at times, In this instance 
Thad acquired quite a useful piece of 
test equipment but I didn’t know what 
it was and promptly forgot all about it. 


Getting it going again 

It was time for some restoration 
work, There is not much point in hav- 
ing a signal tracer that doesn’t work. 

Restoring an old signal tracer is not 
unlike restoring a simple radio re- 
ceiver. In fact, a signal tracer will re- 
ceive any strong local transmission in 
abroadly tuned manner, having much 
the same degree of selectivity as a 
crystal set. 

The Healing has a 6D6 RF ampli- 
fier, a detector which uses the diodes 
in the first audio valve, two audio 
stages employing 6B6 and 6V6 valves, 
plus a high-tension DC circuit similar 
to most valve radios (the loudspeaker 
field coil is used as a choke). The 
rectifier is a 5Y3. 

As the tracer was in almost com- 
pletely original condition, its restora- 
tion was a simple matter of replacing 
the paper and electrolytic capacitors, 
plus a few carbon resistors that had 
gone high with age. All four tuning 
coils were OK, likewise the power 
transformer, the loudspeaker field coil 
and the output transformer. 

All four valves checked out as new 
and were in excellent condition. This 
is not surprising — a signal tracer is a 
test instrument, not a radio receiver 
and, as such, it would have had only 
intermittent use. 

Because of this, one would not ex- 


pect that the single gang tuning ca- 
pacitor would need attention. Not so! 

The problem here was that the gang 
had been poorly mounted and the 
alignment of the control shaft to the 
front panel was out by several de- 
grees. In fact, the alignment was so 
bad that the dial cursor was touching 
the panel on one side while there was 
a 10mm gap on the other. Something 
had to be done as the crooked cursor 
looked terrible. 

Perhaps the reason for this poorly 
installed tuning capacitor was the fact 
that the chassis was not jig-drilled to 
accurately locate the mounting holes. 
Instead, the original holes had been 
marked out using a pencil and these 
markings were still clearly visible. 
Unfortunately, the hole positions were 
way out from where they should have 
been, 

To correct this misalignment prob- 
lem, the mounting holes were elon- 
gated with a small round file and the 
tuning capacitor raised slightly using 
washers. The unit was then carefully 
adjusted so that the control shaft was 
centred in the dial aperture at right 
angles to the front panel. 

But that was not the only problem. 
The general construction quality of 
the Dynamic Signalizer was dreadful. 
For example, many long screw threads 
had been shortened with side cutters, 
which not only produced sharp edges 
but also made it difficult to remove 
the nuts. And connections to the front 
panel sockets were soldered to the 
threads instead of to solder tags, 

On the other hand, the front control 
panel looks quite good. It is painted 
black, with most of the control mark- 
ings stencilled on in white. The fre- 
quency range selector switch and the 
tuning dial are colour coded for their 
respective frequency bands in white, 
blue, green and red. 

The condition of the front panel 
paint work was excellent and it re- 
sponded well to a gentle rub down 
with automotive cut and polish com- 
pound, A couple of small bare spots 
were touched up with a black “Texta” 
pen. 

One minor problem with the front 
panel was a hole of about 14mm dia- 
meter in the top right corner. This 
somewhat roughly drilled hole de- 
tracted from the panel’s otherwise 
good appearance. This problem was 
solved by fitting a green panel light, 
which tidied up that corner of the 


TIN 


КА 


This view shows the probe sockets (left), the range (ог band) selector switch, 


and the audio and RF (radio frequency) gain controls. The painted-on panel 
markings are in very good condition for a 50-year old instrument. 


Е 
This under-chassis view shows the cluster of tuning coils and their associated 
trimmer capacitors. These coils are connected to the selector switch at left. 


panel quite nicely The original panel 
light was disconnected. 


Switching on 

With the restoration almost com- 
plete, it was time to see if the old 
Signalizer would work. At switch-on 
the panel light lit up, as did the four 
valves. After about 15 seconds or so a 
quiet hum could be heard from the 
speaker. All seemed well! 

The touch of a finger on the audio 
socket produced a loud response from 
the speaker which was easily regu- 
lated by using the audio gain control. 
Similarly, touching a finger on the 
radio frequency (RF) socket brought 


in a soft response from a local radio 
station. Rotating the dial tuned in the 
station and it responded to both the 
audio and radio frequency gain con- 
trols. 

When checking the tracer's tuning 
ranges with an RF generator, it was 
found that the dial was not particu- 
larly well aligned to the tuning ca- 
pacitor on all four tuning ranges. This 
was corrected by adjusting the tuning 
coils. 

These coils are fitted with adjust- 
able iron cores for aligning the low 
frequency end of the range and trim- 
mers for adjustments at the high fre- 
quency end. After completing these 
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The Signalizer's tuning capacitor was repositioned by elongating the mounting 
holes and packing it with washers. The nuts on top of the chassis hold the 


tuning coils in place. 


A Rola 5-inch (125mm) electrodynamic loudspeaker is used in the signal tracer. 
Note the missing mounting washer and nut - typical of the very rough building 
quality evident throughout the instrument. 


simple alignment procedures, the dial 
lined up quite accurately on all four 
frequency bands. 

The Healing Dynamic Signalizer 
was just about ready for trials but there 
was one remaining problem. After 
operating the unit for half an hour or 
80, the speaker field winding became 
uncomfortably hot. Field coils should 
operate at warm temperatures — not 
hot. For some reason or other the high 
tension current appeared to be exces- 
sive. 

Substitute valves were tried one at 
a time but this failed to reduce the HT 
current. Sometimes a faulty valve can 
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consume a lot more current than it 
should. 

In order to reduce the HT current, 
the 150Q back-bias resistor for the 
6V6 output valve was increased to 
2500. In addition to this, a 3000 resis- 
tor was placed between the RF gain 
control potentiometer and the cath- 
ode of the RF valve. 

Because the RF gain control is, in 
fact, a variable cathode resistor, it sup- 
plies no resistance (and thus no bias) 
at all when it is fully on (hence the 
3000 cathode resistor). Backing off 
the RF gain control to zero when us- 
ing the audio section of the instru- 


ment helps to slightly reduce HT con- 
sumption, 

These two minor circuit alterations 
cut back the high tension current by 
about 6mA. While the field coil still 
gets fairly warm, it runs much cooler 
than before. 


Making the probe 

All that remained at this stage was 
to make up some suitable probes and 
a chassis lead. But this simple project 
turned out to be more time consuming 
than expected. 

When one lives in a small country 
town, shopping for items such as ba- 
nana plugs, shielded wire, and RE 
probes can prove a difficult task. So it 
is usually a case of improvise with 
whatever is available at home or travel 
80km to a major electronics dealer for 
suitable supplies. 

The chassis lead was no trouble to 
make, With an old style banana plug 
at one end and an alligator clip at the 
other, it did not take long to complete. 
The lead itself was made of some mod- 
erately heavy, yet fairly flexible, plas- 
tic covered multi-strand wire. 

Unfortunately, I couldn't find a suit- 
able length of shielded wire to make 
the audio lead. All that was available 
was a single length of the same wire 
used to make the chassis lead. And 
non-shielded audio leads are not usu- 
ally recommended. 

It was decided to make up a dual- 
purpose RF/AF probe using un- 
shielded wire. The probe would al- 
low the tracer to be tested and a 
shielded lead could be fitted at some 
stage in the future. The idea behind 
the dual-purpose strategy was that the 
probe could be changed from RF to 
AF at the flick of a switch, 

A suitable RF probe for a signal 
tracer, such as the Dynamic Signalizer, 
requires a small high-voltage capaci- 
tor of 3-5pF to be mounted in the 
probe tip itself. This is necessary to 
prevent the probe lead from loading 
the receiver's RF circuits and detuning 
them. 

Unfortunately, I didn’t have a suit- 
able capacitor available and so I de- 
cided to make one by twisting two 
short lengths of enamel-covered cop- 
per wire together. With the aid of a 
capacitance meter and a high voltage 
megohmmeter, the home-made 4pF 
1000V capacitor passed all tests. 

The probe was made up by install- 
ing the home-made capacitor and the 


The restored chassis cleaned up quite well, as this top view shows. The valves, 


from left, are: 5Y3, 6V6, 6B6 and 6D6. 


The fully-restored unit retains its original cabinet finish. The unit should prove 
invaluable for tracing problems in old radio receivers. 


switch in a “Texta” pen body. The 
completed probe was then tested with 
an ohmmeter. When the switch was 
in the RF probe position, the capaci- 
tor was switched into circuit and the 
ohmmeter indicated open circuit. Con- 
versely, with the switch in the AF 
probe position, the capacitor was 
shorted and the meter responded ac- 
cordingly. 

All that remained was to try the 
probe with the Signalizer to see if it 
worked properly. As an RF probe, the 
unit functioned perfectly. But when 
switched to the AF position and 


plugged into the audio socket, the hum 
was overpowering. 

However, because the audio sec- 
tion of the Signalizer has two stages, it 
is not necessary to operate the gain 
control at full on; a setting of 20 on a 
scale of 100 is where the instrument 
works best. At that level of amplifica- 
tion the hum is barely audible and I 
won't bother to make another probe 
with a shielded lead. 

So theold Healing Dynamic Signal- 
izer is now fully operational. Next 
month we will try it out and trace 
through the circuit of a receiver. SC 
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| PRODUCT SHOWCASE | 


Easy-start battery charger 
from Altronics 


This clever device should largely 
eliminate the need to carry jumper 
cables to start your car or somebody 
else's, Called the “Easy-Start” it is an 
in-cable battery charger which plugs 
into the cigarette lighter sockets of 
both cars. The Easy-Start draws cur- 
rent from the car with the good bat- 
tery, steps up the voltage a little and 
feeds it to the cigarette lighter socket 
of the car with the dead battery. 

After being connected for five min- 
utes, the manufacturer claims that 
most cars with dead batteries should 
have received enough charge to be 
able to start, Whether that is true or 
not in most cases, we like the concept 
because it eliminates the use of jumper 
cables. Jumper cables are potentially 
damaging to any car with an engine 
management computer and most car 
makers warn against their us 
jumper cables also brings the po: 


. Fluke 36. 
clamp meter 


The Fluke 36 measures true RMS 
current and voltage, DC current 
. and voltage, resistance and conti- 

. nuity and shows readings on a 2000 
count liquid crystal display. Ranges 
are 0-600A AC, 0-1000A DC, 600V 
and 0-200. The continuity beeper 
function operates for resistances 
- of less than 30Q. The Fluke 36 has 
a maximum reading hold function 
for checking inrush currents on 


j 
circuit. 
hh “Designed to UL, csa and TUV, 
` he Fluke complies with IEC 1010 
afety standards. It comes with 
rd Point test leads, a pro- 
ng case, a 9V bat- 
tery and is covered by a one-year 
warranty. 
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motors or the maximum load опа 


ty of battery explosions and serious 
damage to the cars concerned. 

Our examination of the Easy-Start 
reveals that it employs a switchmode 
step-up uit and probably charges 
at somewhere in the region of five 
amps, based on the appearance of the 


For more information, contact 
Obiat Pty Ltd, 129 Queen Street, 
Beaconsfield, NSW 2014. Phone 
(02) 9698 4111; fax (02) 9699 9170. 


components and the gauge of the con- 
necting cables. No performance data 
is given on the packaging. 

When the Easy-Start is first con- 
nected, a green LED is lit and then 
when it is charging the dead battery, 
three red LEDs light in sequence. The 
overall cable length is 5.5 metres. 

The whole package is much easier 
and safer to use than jumper cables 
and should be very popular, particu- 
larly with drivers who have a second 
vehicle which is not driven often and 
therefore prone to the occasional dead 
battery. 

The Easy Start is available from. 
Altronics in Perth or any Altronics 
reseller. It is presently available at an 
introductory price of $39.95. (Cat A- 
0295). 


Low cost handheld 
programmer 


Stag Programmers has launched the 
P301, a full-featured handheld port- 
able programmer which includes a PC 
Windows and DOS software package 
for full control via a PC. The Stag 
P301 also has wireless communica- 
tion with a host PC through an infra- 
red IrDA interface, as well as an RS232 
port. 

The P301 provides programming for 
up to 32-bit structures based on 8-bit 
devices through a single wide blade 
socket capable of accommodating 8, 
24, 28 and 32-pin DIP packages with 
either 0.3-inch or 0.6-inch pitch. It 
will program EPROMs, EEPROMs, 
serial EEPROMs and Flash/CMOS 
PROMs. Adapters are also available 
for PLCC, TSOP and SOIC devices. 

The device support library is fully 
updatable and is held in non-volatile 


63VA transformer 
is wired 

This 12V 60VA transformer was 
designed for use with halogen light- 
ing in homes. 

Fully encapsulated and enclos- 
ed, it is intended to be mounted in 
the ceiling space. However, it could 
be used in almost any application 
where a continuously rated 12V 
63VA transformer is required. Its 
overall dimensions are 207 x 48 x 
42mm. 


flash memory which means that no 
additional library support ROMs are 
required. 

Device selection is menu driven, 
either by the manufacturer's part name 
or automatically via the electronic ID 
to select the programming algorithm 
for the device in the socket. Stag also 
makes device library updates avail- 


A particular attraction of the 
transformer is that it comes fitted 
with a 2-core power flex and a 
moulded 2-pin power plug. The 
transformer is protected against 
overloads by a thermal cutout 
which is in series with the primary 
winding. The secondary connec- 
tion is via two screw terminals 
which are shrouded by a plastic 
cover. 

The transformer is available from 
all Jaycar Electronics stores at 
$24.95 (Cat. MP-3050). 


able free-of-charge on its Web site. 
The unit is fitted with 128Kb of 
RAMasstandard, expandible to 512Kb 
or 1Mb and devices are programmed 
in blocks if the RAM fitted is smaller 
than the device. 8-bit, 16-bit and 32- 
bit structures are supported and are 
automatically handled by “Interlace 
2”, Stag’s method of splitting and shuf- 


Model KSN 1141 


THE “HIGH” THAT LASTS IS MADE | 


The new Powerline series of Motorola's 2kHz 
Horn speakers incorporate protection 
circuitry which allows them to be used safely 
with amplifiers rated as high as 400 watts. 
This results in a product that is. practically 
blowout proof. Based upon extensive testing, 
Motorola is offering a 36 month money back 
guarantee on this product should it 
burn out. 


fling data without the intervention of 
the user, 

Either battery or mains-powered for 
both portable and desktop applica- 
tions, the P301 features a 4 x 20 char- 
acter alphanumeric reflective super- 
twist LCD and 23 dedicated function 
and cursor keys. The P301's battery 
can either be trickle charged using the 
supplied mains adapter or boost 
charged using the optional off-line 
charging unit. 

For more information, call Emona 
Instruments on (02) 9519 3933 or fax 
on (02) 9550 1378. 


Thin-film power 
chip resistors 


New thin-film power chip resistors 
recently introduced by Philips are 
among the first to offer the same pulse 
power capability as leaded products. 
As well, the new PRC202 resistors can 
handle higher pulse surges and sig- 
nificantly higher current densities 
than equivalent thick-film types. 

The resistors are supplied in the 
same package (ie, 1218) as the Philips 
thick-film PRC201 series. This is the 
same size as the standard 1812 pack- 
age but with the terminations on the 
longer side. The PRC201 range has 
already demonstrated that this signif- 
icantly improves heat transfer and in- 
creases the strength of the solder joint. 
It also reduces stresses and hence im- 
proves reliability. 

Nearest equivalents to the new 
PRC202 thin-film series offering com- 
parable continuous power handling 


HE U.S.A. 


Frequency Response: 1.8kHz - 30kHz 

Av. Sens: 9208 @ 1m/2.83v (1 watt @ 80) 
Max. Power Handling Capacity: 400W 
Max. Temperature: 80°C 

Typ. Imp: appears as a 0.3uF capacitor 


Typical Frequency Response 
SS == = 


MOTOROLA PIEZO TWEETERS 
AVAILABLE FROM: 
DICK SMITH, JAYCAR, ALTRONICS AND 
OTHER GOOD AUDIO OUTLETS. 


MOTOROLA 


IMPORTING DISTRIBUTOR: 
Freedman Electronics Pty Ltd, PO Box 3, 
Rydalmere NSW 2116. Phone: (02) 9638 6666. 
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capability are available only in the 
larger 2512 size. 

The new resistors are available in 
values from 0.10 to 100Q with toler- 
ances down to +1% and with tem- 
perature coefficients of less than 200 
ppm for values between 0.10 and 19, 
and 50 ppm for values between 12 
and 1000. They are supplied in blister 
tape and can be placed by all standard 
surface-mount assembly machines. 

For further information, contact 
Philips Components, 34 Waterloo 
Road, North Ryde, NSW 2113. Phone 
(02) 9805 4479; fax (02) 9805 4466. 


125W 12VDC to 
230VAC inverter 


There are quite a few different 12V 
to 240VAC inverters on the market 
but few are as compact and as neatly 
packaged as this one. It comes in a 
neat extruded aluminium case which 


functions as the heatsink for the inter- 
nal electronics. It has a single 3-pin 
AC outlet on the top and a short cable 
fitted with a cigarette lighter plug for 
the DC input. There are no switches — 
you just plug it in and it goes. 
Overall dimensions of the inverter 


| 


/ 
\ 
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are 128mm wide, 122mm long and 
53mm high. 

There are three LEDs on the top 
panel — one indicates that it is operat- 
ing, while the other two indicate 
whether the battery is good or low. 

The output waveform is a modified 


square wave type and it is silent in 
operation. We tested the unit by plug- 
ging it into a cigarette lighter socket 
and then measured the RMS output 
voltage when the unit was driving a 
standard lamp fitted with two 60W 
globes. With around 12.6V, it deliv- 


Teac 12-speed CD-ROM 


RF Products 
ЕМТХ1 Kit $49 


Tunning 12v-24V DC. FM band 
88-108MHz, 500m V RMS audio 
sensitivity. 

FMTX2A Kit $49. 

A digital stereo coder using 
discrete components. XTAL 
locked subcarrier. Compatible 
with all our transmitters. 


FMTX2B Kit $49 

З stage XTAL locked 100MHz 
FM band 30mW output, Aust 
pre-emphasis, Quality specs. 
‘Optional 50mW upgrade $5. 
FMTXS Kit $98 

Both a FMIX2A & FMTX2B on 1 
PCB, Pwt & audio routed, 
FMESOO Kit $499 

Broadcast specs, PLL 0,5 to 1 
watt output narrowcast TX kit, 
Frequency set with Dip Switch, 


220 Linear Amp Kit $499 
2-15 watt output linear amp. 
for FM band 50mW Input. 
Simple design uses hybrid. 
561 Kit $399 

Broadcast quality FM stereo 
coder, Uses op amps with 
selectable pre-emphasis, 
Other linear amps and kits 
available for broadcasters. 
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Single transistor 2.5 Watt Tx free 


AWA FM721 FM-Tx board $19 
Modify them os a 1 watt op 
Narrowcast Tx. Lots of good RF 
bits on PCB. 


AWA FM721 FM-Rx board $10 
The complementary receiver 
for the above Tx. Full circuits 
provided for Rx or Tx. Xtais 
have been disabled. 

MAX Kit for PCs $169 

Talk to the real world from a 
PC. 7 relays, ADC, DAC 8 TTL 
Inputs & stepper driver with 
sample basic programs 

ETI 1623 kit for PCs $69 

24 lines as inputs or outputs DS- 
PTH-PCB and all parts. Easy to 
build, low cost. 

ЕП DIGI-200 Watt Amp Kit $39 
200WJ2 125W/4 70W/8 from 
+33 volt supply. 27,000 built 
since 1987. Easy to buld. 
ROLA Digital Audio Software 
Сой for full information about 
our range of digital cart 
players & multitrack recorders. 


ALL POSTAGE $6.80 Per Order 
FREE Steam Boat 


For every order over $100 receive 
FREE a PUTI-PUTT steam boat kit. 
Available separately for $19.95, 
this is one of the greatest 
educational foys ever sold. 


Teac Corporation in Japan has released a 12- 
speed CD-ROM drive, the CD-512. The CD-512 fea- 
tures a data transfer rate of 1.8Mb/s and a choice of 
ATAPI (CD-512E) or SCSI (CD-512S) interface, MW 
DMA Mode 2 and PIO Mode 4 to minimise CPU 
utilisation (CD-512E), motorised tray loading, an 
MTBF of 100 000 hours (10% duty cycle), horizon- 
tal or vertical mounting and compliancy to Win- 
dows 95 and 
Window NT. 

The CD-512 
has an industry 
standard 5.25- 
inch format. The 
front panels con- 
trols include an 
eject button, a 
stereo mini jack and a thumbwheel volume control, 
There is also an emergency CD release mechanism 
which can be used to release a CD if there is no 
power available. 

This drive is compatible with the CD-DA, CD- 
ROM (mode 1, mode 2), CD-ROM XA mode-2 (form 
1, form 2) Multi Session Photo CD, CD-I, Video-CD, 
CD Plus and Enhanced CD disc formats. 

For further information, PO Box 25, Bangor NSW 
2234. Phone (02) 9749 2633; fax (02) 9749 2152. 


ered 200V with one 60W globe on 
while with two 60W globes the volt- 
age dropped to 140V. At just below 
12.6V, the low battery light comes and 
the unit emits a loud whistle. 

Having been warned, we started the 
motor and the battery voltage rapidly 
came up to 14V. At this point, it would 
deliver 200V with one or two 60W 
lamps on. 

The unit should be suitable for many 
applications, driving mains voltage 
equipment where no 240VAC is avail- 
able. It is available from Altronics in 
Perth or any Altronics reseller. It is 
priced at $140.00 (Cat. M-8105). 


Philips “talking 
remote" finds itself 


With Philips hifi stereo video cas- 
sette recorders (models VR656 and 
VR856), you will always be able to 
find your remote control. No longer 
will you need to throw a tantrum or 
glare at the children whenever the 
remote control for your VCR or TV 
has been misplaced. 

Thenew Remote Locator video cas- 
sette recorders from Philips “call” the 
remote device with a "beep, beep" 
when you press the power button on 
the deck. And once you've found the 
remote for the VCR, there's a good 
chance you won't have to worry about 
the one that's missing from the TV. 
The Philips remote is multi-branded 
and multi-functional, which means it 
can operate most TVs as well. 

Both units are 6-head, hifi stereo 
VCRs with Incredible Picture V) chip 
circuitry to improve the picture qual- 
ity. The VR856 model is Multisystem- 
compatible which means it can record 
and play back tapes from the various 
systems in use around the world. 

G-Code makes programming a cinch 


and the new "Turbo Drive Mecha- 
nism" gives faster access to all play, 
fast forward and rewind functions. 

Other features include audio and 
video front input sockets, digital au- 
dio tracking, widescreen-compatible 
playback, tape counter, NTSC play- 
back (Model VR656 only), PAL, NTSC 
and SECAM record and playback 
(Model VR856 only). 

Recommended retail prices are $769 


PCB POWER 
RANSFORMERS 


1VA to 25VA 


Manufactured in Australia 
Harbuch Electronics Pty Ltd 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 


Design low frequency loudspeaker enclosures 
fast and accurately with BassBox® software. 
Uses both Thiele-Small and Electro-Mechanical 
parameters with equal ease. Includes X. Over 
2.03 passive crossover design program. 


$299.00 


Plus $6.00 postage. 
Pay by cheque, Bankcard, Mastercard Visacard. 
EARTHQUAKE AUDIO 
РН: (02) 9949 8071 FAX: (02) 9949 8073 
PO BOX 226 BALGOWLAH NSW 2093 


for the VR656 and $989 for the VR856. 
For further information, contact your 
nearest Philips retailer. 


Manufacturing defects 
analyser 


The new 5200 Power Manufactur- 
ing Defects Analyser (MDA) from Mar- 
coni Instruments is designed to meet 
the needs of high volume PC board 
manufacturers. The 5200 Power MDA 
includes vectorless testing (Marconi's 
Q-test is configured as standard), 
Boundary-Scan and new “power-on” 
test techniques. Comprehensive soft- 
ware for program generation and de- 
bug tools ensure ease of use. 


With component test speeds said to 
be several times faster than other au- 
tomatic test equipment currently avail- 


able, the 5200 Power MDA excels in 
situations where high fault coverage 
and very high throughput are impor- 
tant. In practice, using the 5200 Power 
MDA results in more than twice the 
normal throughput in a typical manu- 
facturing setup. The Windows based 
software ensures test programs and 
fixture designs can be quickly devel- 
oped manually or from CAD data. 
For further information, contact 
Marconi Instruments, 1/38 South St, 
Rydalmere, NSW 2116. Phone (02) 
9638 0800. sc 
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September 1988: Hands-Free Speakerphone; Electronic Fish Bite 
Detector; High Performance AC Milivoltmeter, Pt.2; Build The Vader 
Voice, 


April 1989: Auxiliary Brake Light Flasher; What You Need to Know 
About Capacitors; 32-Band Graphic Equaliser, PL2; The Story Of 
‘Amtrak Passenger Services, 


May 1989: Build A Synthesised Tom-Tom; Biofeedback Monitor For 
Your PC; Simple Stub Fitter For Suppressing TV Interference; The 
Burlington Northern Railroad. 


July 1989: Exhaust Gas Monitor; Experimental Mains Hum Sniffers; 
Compact Ultrasonic Car Alarm; The NSW 86 Class Electrics. 


September 1989: 2-Chip Portable AM Stereo Radio (Uses MC13024 
and TX7376P) Pt.1; High Or Low Fluid Level Detector; Studio Series 
20-Band Stereo Equaliser, PL 2. 


October 1989: FM Radio Intercom For Motorbikes Р; GaAsFet 
Preamplifier For Amateur TV. 2-Chip Portable AM Stereo Radio, Pt.2; 
A Look At Australian Monorails. 


November 1989: Radfax Decoder For Your PC (Displays Fax, ATTY 
Morse); FM Radio Intercom For Motorbikes, Pt 2: 2-Chip Portable 
AM Stereo Radio, Pt.3; Floppy Disc Drive Formats & Options; The 
Pilbara Iron Ore Railways. 


December 1989: Digital Voice Board; UHF Remote Switch; Balanced 
Input & Output Stages; Operating an R/C Transmitter; Indexto Vol. 2. 


January 1990: High Quality Sine/Square Oscillator: Service Tips For 
Your VER; Phone Patch For Radio Amateurs; Active Antenna КИ; 
Designing UHF Transmitter Stagas; A Look At Very Fast Trains. 


February 1990: A 16-Channel Mixing Desk; Build A High Quality 
Audio Oscillator, Р 2; The Incredible Hot Canaries; Random Wire 


ORDER FORM 


Antenna Tuner For 6 Metres; Phone Patch For Radio Amateurs, Pt.2. 


March 1990: Delay Unit For Automatic Antennas; Workout Timer For 
Aerobics Classes; 16-Channel Mixing Desk, Pt.2: Using The UC3906 
‘SLA Battery Charger IC; The Australian VFT Project. 


April 1990: Dual Tracking 250V Power Supply; Voice-Operated 
Switch (VOX) With Delayed Audio; 16-Channel Mixing Desk, Pt.3: 
Active GW Filter; Servicing Your Microwave Oven. 


June 1990: Multi-Sector Home Burglar Alarm; Low-Noise Universal 
‘Stereo Preamplifier; Load Protector For Power Supplies; Speed 
Alarm For Your Car; Fitting A Fax Card To A Computer. 


July 1990: Digital Sine/Square Generator, Pt.1 (Covers 0-500kHz); 
Burglar Alarm Keypad & Combination Lock; Simple Electronic Die; 
Low-Cost Dual Power Supply: Inside A Coal Burning Power Station. 


August 1990: High Stability UHF Remote Transmitter, Universal 
Safety Timer For Mains Appliances (9 Minutes); Horace The Elec- 
tronic Cricket; Digital Sine/Square Generator, Pt.2. 


‘September 1990: Low-Cost 3-Digit Counter Module; Simple Shortwave 
Converter For The 2-Metre Band; the Bose Lifestyle Music System; 
The Care & Feeding Of Battery Packs; How To Make Dynamark 
Labels. 


October 1990: The Dangers of PCBs; Low-Cost Siren For Burglar 
Alarms; Dimming Controls For The Disoolight; Surfsound Simulator, 
DC Offset For DMMs; NE602 Converter Circuits. 


November 1990: How To Connect Two TV Sets To One VCR; Build An 
Egg Timer; Low-Cost Model Train Controller; 1.5У To 9V DC Con- 
verter; Introduction To Digital Electronics; Build A Simple 6-Metre 
Amateur Band Transmitter 


December 1990: The CD Green Pen Controversy; 100W DC-DC 


Converter For Car Amplifiers: Wiper Pulser For Rear Windows; 4- 
Digit Combination Lock; 5W Power Amplifier For The 6-Matre Ama- 
teur Transmitter; Index To Volume 3. 


January 1901: Fast Charger For Nicad Batteries, Pt.1; Have Fun With 
The Fruit Machine; Two-Tone Alarm Module; LCD Readout For The 
Capacitance Meter; How Quartz Crystals Work; The Dangers of 
Servicing Microwave Ovens, 


February 1991: Synthesised Stereo AM Tuner, Pt.1; Three Inverters 
For Fluorescent Lights: Low-Cost Sinewave Oscillator, Fast Charger 
For Nicad Batteries, Pt.2; How To Design Amplifier Output Stages, 


March 1991: Remote Controller For Garage Doors, Pt.1; Transistor 
Beta Tester Mk.2; A Synthesised AM Stereo Tuner, Pt.2; Multi- 
Purpose 1/0 Board For PC-Compatibles; Universal Wideband RF 
Preamplifier For Amateur Radio & TV. 


‘April 1991: Steam Sound Simulator For Model Railroads; Remote 
Controller For Garage Doors, Pt.2; Simple 12/24V Light Chaser; 
Synthesised AM Stereo Tuner, Pt.3: A Practical Approach To Ampli 
fier Design, Pt.2. 


May 1991: 13.5V 25A Power Supply For Transcelvers; Steren Audio. 
Expander; Fluorescent Light Simulator For Model Railways; HowTo. 
‘Install Multiple TV Outlets, Pt.1, 


June 1991: A Corner Reflector Antenna For UHF TV; 4-Channel. 
Lighting Desk, Pt.1; 13.5V 25A Power Supply For Transcelvers, PL2; 
Active Filter For GW Reception; Tuning In To Satelite TV. 


July 1991: Loudspeaker Protector For Stereo Amplifiers; 4-Channel. 
Lighting Desk, Pt.2; How To Install Multiple TV Outlets, PL 2: Tuning 
In To Satellite TV, PL2; The Snowy Mountains Hydro Scheme. 


‘August 1991: Build А Digital Tachometer; Masthead Amplifier For TV 
& FM: PC Voice Recorder, Tuning In To Satelite TV, PL3; Step-By-Step. 
Vintage Radio Repairs. 


September 1991: Digital Altimeter For Gliders & Ultralighis; Ultra- 
sonic Switch For Mains Appliances; The Basics Of A/D & D/A 
Conversion; Plotting The Course Of Thunderstorms, 


October 1991: Build A Talking Voltmeter For Your PC, Pt-1; SteamSound 
Simulator КІ; Magnetic Field Strength Meter, Digital Altimeter For 
Gliders, Pt2: Military Applications Of R/C Aircraft. 


November 1991: Build A Colour TV Pattern Generator, P.1;AJunkbox: 
2-Valve Receiver; Flashing Alarm Light For Cars; Digital Altimeter 
For Gliders, Pt.3; Build A Talking Voltmeter For Your PC, Pt.2; Turm- 
stile Antenna For Weather Satelite Reception. 
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July 1990 I] August 1990 Я September 1990 O October 1990 O November 1990 
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September 1992 October 1992 January 1993 П February 1993 C] March 1993 
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February 1994 March 1994 О April 1994 May 1994 LL] June 1994 
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Note: all prices include post & packing 
Australia (by return mail) .. 
NZ & PNG (airmail) 
Overseas (airmail) 


Detach and mail to: 
Silicon Chip Publications, PO Box 139, 
Collaroy, NSW, Australia 2097. 


Or call (02) 9979 5644 & quote your credit card 
details or fax the details to (02) 9979 6503. 
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Signature Card expiry date. y 
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Street 

Suburb/town Postcode 
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December 1991: TV Transmitter For VCRs With UHF Modulators: 
Infrared Light Beam Relay; Colour TV Pattern Generator, PL 2; index 
To Volume. 


January 1992: 4-Channel Guitar Mixer; Adjustable 0-45V 8A Power 
‘Supply, Р1.1; Baby Room Monitor/FM Transmitter, Experiments For 
YourGames Card, 


March 1992: TV Transmitter For VHF VCRs; Thermostatic Switch For 
Car Radiator Fans; Telephone Call Timer; Coping With Damaged 
Computer Directories; A Guide To Valve Substitution In Vintage 
Radios. 


April 1992: IR Remote Control For Model Railroads; Differential Input 
Buffer For CROs; Understanding Computer Memory: Aligning Vintage 
Radio Receivers, Pt.1. 


May 1992: Build A Telephone Intercom; Electronic Doorbell; Battery 
Eliminator For Personal Players; Infrared Remote Control For Model 
Rallroads, Pt.2; Aligning Vintage Radio Receivers, Pt. 


‘June 1992: Multi-Station Headset intercom, Pt.1; Video Switcher For 
Camcorders & VCRs; IR Remote Control For Model Railroads, Pt 3; 
18-Watt 12-240V Inverter; A Look At Hard Disc Drives 


July 1992: Build A Nicad Battery Discharger; 8-Station Automatic 
Sprinkler Timer; Portable 12V SLA Battery Charger; Multi-Station 
Headset intercom, Pt.2. 


‘August1992: An Automatic SLA Battery Charger; Miniature 1,5VTo 9V 
DG Converter; 1kW Dummy Load Box For Audio Amplifiers; Trouble- 
shooting Vintage Radio Receivers; MIDI Explained. 


October 1992: 2kW 24VDC - 240VAC Sinewave Inverter; Multi-Sector 
Ноте Burglar Alarm, Pt.2; Mini Amplifier For Personal Stereos; A 
Regulated Lead-Acid Battery Charger. 


January 1993: Flea-Power AM Radio Transmitter; High Intensity LED 
Flasher For Bicycles; 2kW 24VDC To 240VAC Sinewave Inverter, 
Pt.4; Speed Controller For Electric Models, Р1.3. 


February 1993: Three Projects For Model Railroads; Low Fuel 
Indicator For Cars; Audio Level/VU Meter (LED Readout); An Elec- 
tronic Cockroach; 2kW 24VDC To 240VAC Sinewave Inverter, Pt.5. 


March 1993: Solar Charger For 12V Batteries; Alarm-Triggered 
Security Camera; Reaction Trainer; Audio Mixer for Camcorders; A 
24-Hour Sidereal Clack For Astronomers, 


‘April 1993: Solar-Powered Electric Fence; Audio Power Meter; Three- 
Function Home Weather Station; 12VDC To 70VDC Converter; Digital 
Glock With Battery Back-Up, 


May 1993: Nicad Cell Discharger; Build The Woofer Stopper; Aipha- 
numeric LCD Demonstration Board; The Microsoft Windows Sound 
System; The Story of Aluminium. 


June 1993: AM Radio Trainer, Pt.1; Remote Control For The Woofer 
Stopper; Digital Voltmeter For Cars; Windows-based Logic Ana- 
lyser. 


July 1993: Single Chip Message Recorder; Light Beam Relay Ex- 
tender; AM Radio Trainer, Pt.2: Quiz Game Adjudicator; Windows- 
based Logic Analyser, Pt.2; Antenna Tuners - Why They Are Useful. 


‘August 1993: Low-Cost Colour Video Fader; 60-LED Brake Light 
Array; Microprocessor-Based Sidereal Clock; Southern Cross 280- 
Based Computer; A Look At Satellites & Their Orbits. 


‘September 1993: Automatic Nicad Battery Charger/Discharger; Stereo 
Preamplifier With IR Remote Control, Pt.1; In-Circuit Transistor 
Tester; A «SV to +15V DC Converter; Remote-Controlled Cockroach, 


October 1993: Courtesy Light Switch-Off Timer For Cars; Wireless 
Microphone For Musicians; Stereo Preamplifier With IR Remote 
Control, Pt.2; Electronic Engine Management, Pt.1. 


November 1993: Jumbo Digital Clock; High Efficiency Inverter For 
Fluorescent Tubes; Stereo Preamplifier With IR Remote Control, 
Pt.3; Siren Sound Generator: Engine Management, Р\ 2; Experiments, 
For Games Cards, 


December 1993: Remote Controller For Garage Doors; LED Strobo- 
Scope: 25W Amplifier Module; 1-Chip Melody Generator: Engine 
Management, Pt.3; Index To Volume 6, 


January 1994: 3A 40V Adjustable Power Supply; Switching Regulator 
For Solar Panels; Printer Status Indicator; Mini Drill Speed Control- 
ler, Stepper Motor Controller; Active Filter Design; Engine Manage- 
ment, Pt. 


February 1994: Build A 90-Second Message Recorder; 12-240VAC 
200W Inverter; 0.5W Audio Amplifier, ЗА 40V Adjustable Power 
Supply; Engine Management, PL5; Airbags -How They Work. 


March 1994: intelligent IR Remote Controller; SOW (LM3876) Audio 


vel Crossing Detector For Model Railways: 
Voice Activated Switch For FM Microphones; Simple LED Chaser; 
Engine Management, PŁ. 


‘April 1994: Sound & Lights For Model Railway Level Crossings; 
Discrete Dual Supply Voltage Regulator, Universal Stereo Preampli- 
fier; Digital Water Tank Gauge; Engine Management, PL 7. 


May 1994: Fast Charger For Nicad Batteries; Induction Balance 
Metal Locator: Multi-Channel Infrared Remote Control; Dual Elec- 
tronic Dice; Simple Servo Driver Circuits; Engine Management, PL8; 
Passive Rebroadcasting For TV Signals. 


June 1994: 200W/350W Mosfet Amplifier Module; A Coolant Level 
Alarm For Your Car; 80-Metre AM/CW Transmitter For Amateurs; 
Converting Phono Inputs To Line Inputs; PC-Based Nicad Battery 
Monitor, Engine Management, Pt. 


July 1994: Build A 4-Bay Bow-Tie UHF Antenna; PreChamp 2-Tran- 
sistor Preamplifier, Steam Train Whistle & Diesel Horn Simulator; 
Portable 6V SLA Battery Charger; Electronic Engine Management, 
тї. 


August 1994: High-Power Dimmer For Incandescent Lights; Micro- 
processor-Controlled Morse Keyer; Dual Diversity Tuner For FM 
Microphones, Pt 1; Build a Nicad Zapper, Engine Management, Р1.11. 


September 1994: Automatic Discharger For Nicad Battery Packs; 
MiniVox Voice Operated Relay; Image intensified Night Viewer; AM 
Radio For Weather Beacons; Dual Diversity Tuner For FM Micro- 
phones, Pt.2; Engine Management, Р1.12. 


October 1994: Dolby Surround Sound - How It Works; Dual Rail 
Variable Power Supply; Talking Headlight Reminder; Electronic 
Ballast For Fluorescent Lights; Temperature Controlled Soldering 
Station: Engine Management, Р1.13. 


November 1994: Dry Cell Battery Rejuvenator; Novel Alphanumeric 
Clock; 80-Metre DSB Amateur Transmitter; Twin-Cell Nicad Dis- 
‘charger (See May 1993); Anti-Lock Braking Systems; How To Plot 
Patterns Direct To PC Boards. 


December 1994: Dolby Pro-Logic Surround Sound Decoder, Pt.1: 
Easy-To-Bulld Car Burglar Alarm; Three-Spot Low Distortion Sinewave 
Oscillator: Clifford ~A Pesky Electronic Cricket; Cruise Control - How 
It Works: Remote Control System for Models, Pt.1; Index to Vol.7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver For 
Torches; Dolby Pro-Logic Surround Sound Decoder, Pt.2; Dual 
Channel UHF Remote Control; Stereo Microphone Preamplifier;The. 
Latest Trends In Car Sound; Pt.1. 


February 1995: 50-Watt/Channel Stereo Amplifier Module; Digital 
Effects Unit For Musicians; 6-Channel Thermometer With LCD 
Readout; Wide Range Electrostatic Loudspeakers, Р1.1: Oll Change 
Timer For Cars; The Latest Trends in Car Sound; Pt.2; Remote Control 
System For Models, Pt.2. 


March 1995: 50W/Channel Stereo Amplifier, Pt.1; Subcarrier De- 
‘coder For FM Receivers; Wide Range Electrostatic Loudspeakers, 
Pt.2; IR Illuminator For CCD Cameras; Remote Control System For 
Models, Pt.3; Simple CW Fitter. 


April 1995: Build An FM Radio Trainer, Pt.1;A Photographic Timer For 
Darkrooms; Balanced Microphone Preamplifier & Line Filter; 50- 
Watt Per Channel Stereo Amplifier, Pt.2: Wide Range Electrostatic 
Loudspeakers, Pt.3;8-Channel Decoder For Radio Remote Control. 


‘May 1996: What To Do When the Battery On Your PC's Motherboard 
Goes Fiat; Build A Guitar Headphone Amplifier; FM Radio Trainer, 
Pt.2; Transistor/Mosfet Tester For DMMs; 16-Channel Decoder For 
Radio Remote Control; introduction to Satelite TV. 


June 1995: Build A Satelite TV Receiver; Train Detector For Model 
Railways. 1W Audio Amplifier Trainer. Low-Cost Video Security 
System: Multi-Channel Radio Control Transmitter For Models, Pt. 1; 
Build A $30 Digital Multimeter. 


July 1995: Electric Fence Controller; How To Run Two Trains On A. 
Single Track (Incl. Lights & Sound); Setting Up A Satelite TV Ground 
Station; Door Minder; Adding RAM To A Computer. 


‘August 1995: Fue! Injector Monitor For Cars; Gain Controlled Micro- 
hone Preamp; Audio Lab PC Controlled Test Instrument, Pt.1; Mighty- 
Mite Powered Loudspeaker: How To Identify IDE Hard Disc Drive. 
Parameters. 


September 1995: Keypad Combination Lock: The Incredible Vader 
Voice; Railpower Mk.2 Walkaround Throttle For Model Railways, 
Pt.1; Jacob's Ladder Display; The Audio Lab PC Controlled Test 
Instrument, Р12. 


October 1995: Geiger Counter. 3-Way Bass Reflex Loudspeaker 
System: Railpower Mk 2 Walkaround Throttle For Model Railways, 
PL2; Fast Charger For Nicad Batteries; Digital Speedometer & Fuel 
Gauge For Cars, Pt 1 


November 1995: Mixture Display For Fuel Injected Cars; CB 
Transverter For The 80M Amateur Band, Р1.1; PIR Movement Detec- 
tor; Dolby Pro Logic Surround Sound Decoder Mk.2, Pt.1; Digital 
Speedometer & Fuel Gauge For Cars, PL 2. 


December 1995: Engine Immobiliser; 5-Band Equaliser; CB 
‘Transverter For The 80M Amateur Band, Pt.2; Subwoofer Controller; 
Dolby Pro Logic Surround Sound Decoder Mk.2, Pt.2; Knock Sensing 
In Cars; Index To Volume 8. 


January 1996: Surround Sound Mixer & Decoder, Pt.1; Magnetic 
Card Reader; Build An Automatic Sprinkler Controller IR Remote 
Control For The Railpower Mk 2; Recharging Nicad Batteries For 
Long ite, 


February 1996: Three Remote Controls To Build; Woofer Stopper 
M2; 10-Minute Kill Switch For Smoke Detectors; Basic Logic 
Trainer; Surround Sound Mixer & Decoder, Pt.2; Use your PC As A 
Reaction Timer. 


March 1996: Programmable Electronic gnition System; Zener Tester 
For DMMs; Automatic Level Control For PA Systems; 20ms Delay For 
‘Surround Sound Decoders; Multi-Channel Radio Control Transmit- 
ter; Pt.2; Cathode Ray Oscilloscopes, Pt.1. . 


April 1996: Cheap Battery Refills For Mobile Telephones; 125W 
Power Amplifier Module; Knock Indicator For Leaded Petrol Engines; 
Multi-Channel Radio Control Transmitter; Pt.3; Cathode Ray Oscillo- 
‘scopes, PL2. 


May 1996: Upgrading The CPU In Your PC; Build A High Voltage 
Insulation Tester; Knightrider BI-Directional LED Chaser, Simple 
Duplex Intercom Using Fibre Optic Cable; Cathode Ray Oscillo- 
‘Scopes, РІЗ. 


June 1996: BassBox CAD Loudspeaker Software Reviewed; Stereo 
Simulator (uses delay chip); Rope Light Chaser; Low Ohms Tester 
For Your DMM; Automatic 10A Battery Charger. 


July 1996: Installing a Dual Boot Windows System On Your PC; Bulld 
AVGA Digital Oscilloscope, Pt.1: Remote Control Extender For VCRS; 
2A SLA Battery Charger; 3-Band Parametric Equaliser; Single Chan- 
nel 8-bit Data Logger. 


August 1996: Electronics on the Internet; Customising the Windows 
Desktop; Introduction to IGBTs; Electronic Starter For Fluorescent 
Lamps; VGA Oscilloscope, Pt.2; 350W Amplifier Module; Masthead 
Amplifier For TV & РМ; Cathode Ray Oscilloscopes, Pt.4. 


‘September 1996: VGA Oscilloscope, Pt.3; Infrared Stereo Headphone 
Link, Pt.1; High Quality PA Loudspeaker; 3-Band HF Amateur Radio 
Recelver; Feedback On Programmable Ignition (see March 1996); 
Cathode Ray Oscilloscopes, Pt.5. 


October 1996: Send Video Signals Over Twisted Palr Cable; Power 
Control With A Light Dimmer; 600W DC-DC Converter For Car Hifi 
Systems, Pt.1; Infrared Stereo Headphone Link, Pt.2; Multi 

Sound System, Pt.1; Multi-Channel Radio Control Transmitter, Pt.8. 


November 1996: Adding An Extra Parallel Port To Your Computer, 8- 
Channel Stereo Mixer, Pt.1; Low-Cost Fluorescent Light Inverter; 
How To Repair Domestic Light Dimmers; Bulld A Multi-Media Sound 
System, Pt.2; 600W DC-DC Converter For Car Hifi Systems, Pt.2. 


December 1996: CD Recorders - The Next Add-On For Your PC; 
Active Filter Cleans Up CW Reception; Fast Clock For Railway 
Modellers; Laser Pistol & Electronic Target; Build A Sound Level 
‘Meter; 8-Channel Stereo Mixer, Pt.2; index To Volume 9, 


January 1997: How To Network Your PC; Using An Autotransformer 
To Save Light Bulbs; Control Panel For Multiple Smoke Alarms, PL.1; 
Build A Pink Noise Source (for Sound Level Meter calibration); 
‘Computer Controlled Dual Power Supply, Pt.1; Digi-Temp Monitors 
Eight Temperatures. 


February 1997: Computer Problems: Sorting Out What's At Fault; 
Cathode Ray Oscilloscopes, Pt.6; PC-Controlled Moving Message 
Display; Computer Controlled Dual Power Supply, Pt.2: Alert-A~ 
Phone Loud Sounding Alarm; Control Panel For Multiple Smoke 
Alarms, PL2. 


March 1997: Driving A Computer By Remote Control; Plastic Power 
PA Amplifier (175W); Signalling & Lighting For Madel Railways; Bulld 
AJumbo LED Clock; Audible Continuity Tester; Cathode Ray Oscillo- 
‘scopes, Pt 6. 


PLEASE NOTE: November 1987 to August 1988, October 1988 to 
March 1989, June 1989, August 1989, May 1990, February 1992, 
September 1992, November 1992 and December 1992 are now sold 
out. All other issues are presently in stock. For readers wanting 
articles from sold-out issues, we can supply photostat copies (or 
tear sheets) at $7.00 per article (includes p&p). When supplying 
photostat articles or back copies, we automatically supply any 
relevant notes & errata at no extra charge. A complete index to all 
articles published to date is available on floppy discat $10 including 
packing & postage. 
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Pt.8: More hdvantages Of Digital Scopes 


+ 
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Digital storage scopes excel over analog scopes 
when displaying multiple inputs or very slow 
signals. Some DSOs can provide grey scaling or 
colour gradations to accentuate signal changes 
while averaging many recurrent waveforms 
improves the trace and the accuracy of 
mathematical calculations. 


By BRYAN MAHER 


Itis common to use an oscilloscope 
to display two (or more) different sig- 
nals simultaneously, usually to see 
the timing relationships between 
them. Let's compare how this is done 
on analog scopes and digital scopes 
and then we'll see why the DSO is 
superior. 

In Pt.4 (August 1996 issue) of this 
series, we described how an analog 
scope can display two input signals in 
either alternate or chop modes. The 
switching principle is shown in Fig.1. 
Briefly, two input signals, channel 1 
and channel 2, are individually at- 
tenuated and preamplified in A1 and 
A2. Then a fast electronic switch, IC1, 
switches back and forth between chan- 
nels 1 and 2, to select which signal is 
displayed on the screen. 
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Inalternate mode, IC1 selects chan- 
nel 1 signal during all of the first 
sweep, then switches to channel 2 for 
all the second sweep. Then channel 1 
is displayed again on the third sweep, 
and so on. 

This is not practical at slow sweep 
speeds, because the first waveform 
fades away before the CRT beam has 
time to draw the second. At faster 
sweep speeds, the screen persistence 
continues to show the first waveform 
while the next sweep displays the sec- 
ond. Although they are actually being 
displayed alternately, you see both 
waveforms on the screen continually. 

But because each input signal trig- 
gers its own sweep of the scope inde- 
pendently, all time relation between 
the two waveform displays is lost. 


Comparative timing measurements 
between traces in alternate mode are 
meaningless. What should you do? 


Chop mode 

You could select chop mode on your 
analog scope. Now IC1 rapidly 
switches back and forth between the 
two channels, typically at a rate of 
about 1MHz. The screen displays 
many chopped up segments of both 
waveforms, as one of the scope screen 
photos in this article shows. We've 
shown a special case here to show the 
chopping action. As you can see, both 
traces are chopped up. 

This chopping mode is usually not 
evident because the waveform fre- 
quency and chopping speed are unre- 
lated. Normally, all those little seg- 
ments are blended into two continu- 
ous waveforms on the screen. One 
input signal triggers all sweeps, so 
comparative timing measurements 
made between the traces in chop mode 
are valid. 

But here a second disadvantage of 
chop mode becomes evident. The 
screen doesn't show what happens in 
waveform 1 while the scope is busy 
displaying the next short segment of 
waveform 2 and vice versa. Half of 
each signal is invisible. In this way 
you could miss seeing elusive glitches. 


INPUT 1 


INPUT 2 


Fig.1: two channel analog scopes have a fast electronic switch (IC1) to select 
between channels either at the sweep rate which is called alternate mode or at 


about 1MHz, which is called chop mode. 
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Fig.2: A digital oscilloscope displays multiple inputs by individually preamp- 
lifying, sampling and digitising every input signal. The four sets of data are 
stored in separate areas of RAM before being displayed. 


So neither alternate nor chop mode 
is ideal. What other choice is there? 

Two-gun CRTs having separate elec- 
tron beams were tried but their me- 
chanical alignment proved impossi- 
ble. Cossor split-beam tubes displayed 
two inputs validly at any speed but 
were limited to two signals only. 

Today, to investigate timing dia- 
grams in digital circuits, you might 
need four simultaneous input chan- 
nels at fast sweep speeds. The only 
satisfactory answer is to buy a digital 
storage oscilloscope. 


Multiple inputs 

Digital scopes can successfully dis- 
play two, three or four separate input 
signals simultaneously, at any sweep 
speed, using a very different tech- 
nique. The block diagram of Fig.2 gives 
us an idea of how it's done. Each 
input signal passes through its own 
attenuator and analog preamplifier, 
shown as A1 to A4. From there, each 
signal is individually sampled and 
converted in separate A/D converters 
A/D1 to A/D4. All the digital data 
from each channel is separately stored 
in different areas of the fast random 


access memory (RAM). 

The process of reading the contents 
ofthe RAM toits display on the screen 
is complex, especially in Tektronix 
scopes using InstaVu mode. Suffice to 
say that neither chop nor alternate 
procedures are used, and the whole of 
each waveform is displayed on the 
screen. 

Everything recorded in the RAM is 
faithfully shown; nothing is lost. The 
process operates equally well at all 
sweep speeds, slow or fast. 

All timing measurements made on 
the screen and the phase relationships 
observed are accurate. In displaying 
multiple input signals, a digital stor- 
age oscilloscope is vastly superior to 
all analog scopes. 


Low frequency displays 

If you need to display long pulses 
or ramp signals, you'll find digital 
scopes much better than analog scopes. 
Say you want to observe aramp signal 
with a period of 50 seconds. Setting 
the timebase to 10s/div, the scope 
would take 100 seconds for one sweep 
across the screen. That would display 
two full cycles of the waveform. 


Tf you were to set an analog scope to 
this low sweep speed (and on most 
analog scopes, you can’t), you would 
just show one bright green spot, slowly 
meandering up and down and taking 
100 seconds to cross a dark screen. It 
won't make much sense. 

But this sort of waveform is routine 
to a digital scope. After the signal has 
executed two full cycles, they will be 
stored complete in the memory. Then 
the whole waveform will be continu- 
ally displayed on the screen, refreshed 
at the 60Hz rate. 

You can observe the linearity of the 
ramp signal by eye or measure it if 
your DSO supports a mathematical * 
differentiation routine. Results of 
changes or adjustments can be seen 
after the next two cycles are complete. 


Grey scaling 

In the past, your trusty analog scope 
easily displayed compound signals, 
for example live TV waveforms or dig- 
ital data which contained intermit- 
tent faulty pulses. Your display was 
brighter in those parts of the signal 
which repeat more frequently, because 
at those points thousands of traces 
were overlaid. Sections of the wave- 
form which continually changed or 
occurred less often thus appeared less 
bright. 

These brightness gradations let you 
identify rarely occurring spurious in- 
terferences or runt pulses, On the 
screen they looked different from the 
normal repetitive signals, Point one 
in favour of analog scopes! 

But the simple digital storage oscil- 
loscope we discussed in last month’s 
issue (Pt.7) can’t do this. Remember 
that is had a 1-bitmap refresh buffer 
and as such, it could not display sig- 
nals at varying intensity. The one-bit 
output has only two possible values, 
digital high or low. These correspond 
to the points on the screen being illu- 
minated or not; on or off. 

So in that simple sort of DSO we 
saw in the previous chapter, every- 
thing has the same intensity on the 
screen. 

But ideally we want a digital stor- 
age scope to be at least as good as 
analog scopes were in showing com- 
pound signals. With that in mind, we 
would like 16 levels of brightness in 
the trace. Frequently recurring parts 
of the signal should be brighter than 
infrequent anomalies and faulty 
pulses. 
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These two analog oscilloscope photos show the same pair of signals depicted in alternate mode (left) and chop mode 
(right). The problem with alternate mode is that because each alternate sweep is separately triggered, the precise time 
relationship between the two waveforms is lost. In the chop mode, by contrast, the two signals have sections chopped out 
and this can lead to glitches being missed in the display. 


To achieve this aim, digital oscillo- 
scope designers enlarged the bit map 
refresh buffer to store four bits (in- 
stead of one previously) in each of its 
memory locations. We imagine this 
structured as four planes of memory 
elements, as illustrated in Fig. 

Each plane is like the single bit 
memory map depicted last month and 
contains 307,200 memory cells, ar- 
ranged in 480 rows, each row contain- 
ing 640 cells. In each plane, each cell 
contains a single digital value, 1 or 0; 
ie, either logic high or low. 

As we saw in the previous chapter, 
the XY address of each cell corre- 
sponds to one particular point on the 
CRT screen raster. 

In Fig.3, all four planes of the re- 
fresh memory are addressed in paral- 
lel. For example, the top left cells in 
all planes have the same address. 

So when the system reads the top 
left address of the refresh buffer, it 
reads the contents of the top left cell 
in each plane simultaneously. The 
output is then 4-bit data (one bit from 
each plane) carried on four parallel 
lines A, B, C, D. 

That 4-bit digital data is used to 
control the brightness of the spot on 
the screen, by changing the G1-K bias 
potential on the CRT cathode. But that 
tube is an analog component, so it 
requires a varying analog voltage sig- 
nal on its cathode to alter the electron 
beam current and trace brightness. 

Therefore, the 4-bit digital data read 
from the bit map refresh buffer on 
lines A, B, C, D must be converted to 


88 SILICON CHIP 


an analog signal in the digital to ana- 
log (D/A) converter (IC7) 
D/A converter 


IC7 contains four CMOS switch ele- 
ments, S. 


produces output ex 
if its input is logic high or exac 
if its input is logic low. The г 
group between IC7 and IC8 forms an 
R-2R ladder attenuator; resistors mark- 
ed 2R have twice the value of those 
marked К 

The combination of IC7 and the re- 
sistor ladder produces an analog volt- 
age proportional to the value of the 4- 
bit digital data fed into IC7. This sig- 
nal is then raised to a high level and 
inverted by video amplifier IC8, which 
is DC-coupled and must have a high 
input impedance 

This high voltage analog signal from 
IC8, applied to the CRT cathode, con- 
trols the electron beam current and 
thus the screen illumination at that 
point. This is called Z-modulation. 
Thus the trace brightness at each pixel 
is set to a value representing how of- 
ten that element of the signal appears 
at the scope input. 

Four-bit digital data can take only 
16 different values. So this scheme 
allows the trace on a digital scope to 
display compound signals in 16 dif- 
ferent levels of brightness. This is 
called "grey scaling". 

When the display processor IC5 
meets a regularly occurring part of the 
input waveform, it writes a logic high 


оу 


at the appropriate memory address in 
all four planes of the bit map refresh 
buffer IC6. 

When read from the refresh buffer, 
the output data on the four parallel 
lines A, B, C, D will be 1111, The D/A 
converter [C7 converts this to the maxi- 
mum analog voltage and the CRT pro- 
duces the brightest spot at th те- 
sponding point on the screen raster. 

Now let's suppose a spurious pulse 
appears only sometimes at the scope 
input. Sensing this the display 
processor IC5 might write a logic high 
to the corresponding address only in 
memory plane A of the refresh buffer 
IC6, and write a logic low to the same 
address in planes B, C and D. 

On the next refresh cycle, when 
that data stored in the refresh buffer is 
read, the digital data on output lines 
A, B, C, D will be 1000. This corre- 
sponds to a screen dot of half bright- 
ness. This indicates that that part of 
the signal appears less frequently; so 
you suspect it’s some spurious blip or 
a faulty pulse. 

There are a number of variations on 
this theme in modern digital scopes. 
When variable persistence is selected, 
rapidly changing waveform points can 
gradually decay through 16 levels of 
brightness. Some cheaper models sup- 
port only two levels of grey scaling. 

You might ask where's the advan- 
tage of digital scopes, when all analog 
scopes naturally showed brightness 
scaling? The answer is that DSOs sup- 
port grey scaling at all sweep speeds 
equally. But normal analog scopes, at 


top speed, are flat out providing a 
visible trace even on repetitive sig- 
nals, with no potential left for scaling. 


Colour display 


Some digital scopes can show a col- 
our graded display, with different col- 
ours indicating how frequently some 
part ofa compound waveform repeats. 
The very high frequency 50GHz 
Tektronix 11801B uses a 228mm diag- 
onal screen with a vertical raster scan. 
The display resolves 552 pixels hori- 
zontally and 704 pixels vertically, from 
a palette of 262,144 colours. 

Early colour scopes used colour TV 
technology. The tube contained three 
electron guns and the familiar tri-col- 
our phosphor and beam convergence 
shadow mask. Buta monochrome CRT 
is capable of a much sharper trace 
than any TV tube with a multiple col- 
our phosphor. Therefore many mod- 
ern colour digital scopes use a white 
phosphor CRT, overlaid by a three- 
layer liquid crystal colour shutter. An 
example ofthis is the Tektronix model 
TDS684B which provides horizontal 
raster scan on a 177mm screen featur- 
ing full colour grading from a palette 
of 256 colour levels. 


Signal averaging 

Analogsignals may be corrupted by 
extraneous interference which results 
in a noisy display. Worse still, noise 
in the signal reduces the accuracy of 
mathematical operations performed by 
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These two scopes from Tektronix both use a white phosphor CRT, overlaid by 
a 3-layer liquid crystal colour shutter. Both models are showing colour graded 


display 
waveforms repeat 


the oscilloscope. The way around this 
is to feed the noisy signal through 
your digital scope many times. Then 
you display the average of many passes 
of the repetitive input signal. 

Each pass will contain different 
noise, but random (white) noise aver- 
ages out towards zero. So the average 
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with different colours indicating how frequently some parts of the 


of a number of passes of the same 
signal will be more like the original 
uncorrupted waveform. 


Say your digital scope takes a record 
consisting of 500 samples at each pass 
of the signal. We saw previously how 
the A/D converts each sample to an 8- 
bit digital word which represents the 


Fig.3: for grey scaling, the bit map refresh buffer contains Ж 
four memory planes A, B, C & D. In each plane, each cell \_ 
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stores one bit. So four planes store 4-bit data. IC7 and the 
R-2R ladder form a D/A converter. IC8 is a linear amplifier. 
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Repeated from the February 1997 issue, these two oscilloscope waveforms show how the use of averaging can remove 
much of the noise in a repetitive signal. 
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These two digital screen printouts show the menu setups пес 
obtain a two-level greyscale signal. The video signal is an off. 
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ary on a Tektronix RDS 360 digital scope, in order to 
ir TV channel. Note the use of "vector accumulate" and 


"contrast" menu options. The main trace is a normal video line signal while the background signal accumulation shows 


the variation in signal of a period of 1.5 seconds. Note the fa 
This faint signal is a ghost of the sync pul. 


nearest voltage decision level below 
the sample voltage. 

In real life more than two passes of 
the signal are averaged to obtain 
т results. Averaging four 
ses of an 8-bit signal yields 10-bit 
digital data. And eight passes results 
in 11-bit data. 

Many scopes let you choose the 
number of passes that will be aver- 
aged; eg, 2, 4, 8, 16, etc up to 2048. But 
they only keep the result of 11 bits 
and discard any further overflow. Of 
course, all normal averaging requires 
the signal to be repetitive. 


High resolution mode 
Some of the Tektronix TDS series 
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scopes also feature a clever system 
called Hi-Res Mode which allows av- 
eraging, to reduce interference and 
noise, even on one shot signals. In 
these scopes the sampler always runs 
at the maximum speed. In normal 
mode, if you choose slow sweep speed 
the scope cannot use all the millions 
of samples taken. So only enough of 
the samples are kept to form the best 
display and the rest are thrown away. 

But in Hi-Res Mode the excess sam- 
ples are kept in a section of the 
memory. There each group of 16, 32 or 
64 contiguous samples are averaged 
to form one point on the display. Such 
a point can be accurate to 12 or 13 or 
more bits. This process is repeated 


t spurious sync signal in between the two main sync pulses. 
Such a faint signal is unlikely to be shown on an analog scope. 


over all the waveform until a whole 
screen-full is set up, then displayed. 
The slower the sweep speed in use, 
the more e: samples are available 
for this fast averaging. But of course 
when you select top sweep speed, Hi- 
Res Mode is unavailable, because all 
samples taken are needed to form the 
normal display. 
References: Tektroni: 
12/94.XBS.15M. 
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Got a technical problem? Can't understand a piece of. jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097. 


Problem with 
CHAMP amplifier 

I have a problem with the little 
CHAMP amplifier board, published in 
the February 1994 issue. This is a 
great little amplifier and I have used 
several of these now for different tasks. 
However, I want to use it to boost the 
audio output of the SteamSound Simu- 
lator, published in the October 1991 
issue and also in your publication “14 
Model Railway Projects". 

Ihooked up the input ofthe CHAMP 
(ie, the 50kQ volume control) to the 
output of op amp IC1c, pin 14, but it 
won't amplify at all. As I wind up the 
volume control it seems to distort and 
then it seems to oscillate, This gets 
worse as I wind up the volume con- 
trol and then eventually it cuts out 
altogether. I also tried taking the out- 
put of the SteamSound Simulator from 
the junction of the two output transis- 
tors and the result was much the same. 
What is the problem likely to be? (G. 
S., Gosford, NSW). 

* This is probably a trap for young 
players. When we designed the 
CHAMP PC board, it was assumed 
that most sources likely to be hooked 
to it would have no DC offset. This 
meant that we could leave out the 
input coupling capacitor to the vol- 


. Small PA 

system wanted 

We havea small theatrical group 
in the village where I live and the 
mmunity hall in which we per- 
form for the residents is sadly lack- 


ruct a small system using the 25W 
Amplifier Module featured in the 
ember 1993 issue of your maga- 


ing a PA system. I wish to con- - 


ume control and thereby make the PC 
board as small as possible. This very 
small size has been one of the reasons 
this project has been so popular. 

However, by taking the signal for 
the SteamSound Simulator from pin 
14 of IC1c, you inadvertently applied 
a voltage of +4.5V DC across the 50kQ 
volume control ofthe CHAMP. As well 
as being an undesirable practice, be- 
cause DC through pots makes them 
noisy, the volume control also feeds 
this DC to the non-inverting input, 
pin 3, of the LM386. As the volume 
control is wound up, more of this DC 
is fed to the input and this no doubt 
causes the amplifier to latch up. 

The solution is quite simple. You 
need an input coupling capacitor to 
the 50kQ volume control. Normally, if 
you wanted good response down to 
low frequencies (say 20Hz), you would 
need a value of around 0.47uF but 
since you are using it with the Steam- 
Sound Simulator which produces 
mainly higher frequencies. You can 
get away with 0.1uF or .047HF. 


Faulty display 
in D 
Thave recently completed the DMM 


described in the June 1995 issue and I 
have found a problem. When it is 


PA system but it would be a fairly 
straightforward job to build a sys- 
tem based on the 25W amplifier - 
module. Y 

A suitable preamplifier would 
be the one featured in the 120W 
PA amplifier published in the De- 
cember 1988 & January 1989 is- 
sues of SILICON CHIP. This preamp 


. had two balanced/unbalanced mi- 


crophone inputs and bass and tre- 
ble controls. The preamplifier is — 
not available as a kit but the PC 
board can be obtained from RCS 
Radio Pty Ltd, 651 Forest Road, 
Bexley, NSW 2207. Phone (02) 9587 
3491. 


switched to any range, it only dis- 
plays the negative sign, the HV sign 
and the number 18.0.8. Moving the 
display can change this slightly. Ihave 
installed all components except R24 
which broke during installation but 
Tm sure this isn't the problem be- 
cause it's only for the transistor tester. 
(M. E., Tokoroa, NZ). 

* The symptoms you mention sug- 
gest that the liquid crystal display is 
not sitting correctly in contact with 
the elastomeric connector. We suggest 
you try repositioning it for correct con- 
tact. Failing that, the service depart- 
ment at Dick Smith Electronics should 
be able to help. 


Measuring colour 
temperature 


In respect to the capability of meas- 
uring colour temperature in Kelvin 
degrees, how is it possible? Do profes- 
sional photographers simply take for 
granted what is written on their light 
sources? 

I am keen to build a 240VAC-pow- 
ered studio flash unit. I can under- 
stand the danger that would be in- 
volved with most project builders but 
Iam a licensed electrical contractor 
and deal on a daily basis with equip- 
ment and installations that, while not 
operating on kVs, carry much higher 
currents. 

Therefore, would you consider, at 
least, "guiding" me towards the above 
or perhaps suggesting certain books 
or publications. (A. F., Warilla, NSW). 
* Weare unable to answer your ques- 
tion about measuring colour tempera- 
tures although we understand that the 
measurements involve the use of two 
filters, red and blue. Perhaps one of 
our readers can provide more infor- 
mation on this subject. 

We cannot provide information on 
the design of a 240VAC power flash 
unit other than to refer you to the 
"Circuit Notebook" pages of the Feb- 
ruary 1997 issue of SILICON CHIP. A 
suggested power supply for a flash 
gun was featured. 
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Unwanted 
battery drain 

I have built the 6/12V SLA bat- 
tery charger as described in the 
August 1992 issue of SILICON CHIP. 
On switching the charger on, it per- 
formed as expected. However, when 
I turned the charger off, after charg- 
ing the battery, I noticed a faint 
glow from LED1, the main charger 
indicator LED. On checking this, I 
measured a 5mA current from the 
battery to the charger. The trouble 
seems to be in the positive track 
from the fuse to the 6800, 180kQ 
and 18kQ sensing resistors and then 
via IC1, the charger IC. 

I would appreciate it if you could 
advise me how this 5mA flow can 
be stopped. (S. M., 
Townsville, Qld). 

* The simple answer 
to this problem is to 
manually disconnect 4700 % 
the charger when it is 25У№. 
turned off. If you want 
to do it automatically, 
the solution is to use a 
relay to connect the 


Questions about high 
power inverters 


Iam interested in the 600W DC to 
DC converter published in the Octo- 
ber & November 1996 issues of SILI- 
CON CHIP. However, I don't need such 
a high power converter as I only want 
to run a twin 50W amplifier («35V @ 
2.5A). Т also want to keep costs to a 
minimum, 

Can the power output of the 600W 
converter be reduced by using less 
Mosfets? What changes would be nec- 
essary to produce a power output of 
around 200W using a similar setup to 
the 600W converter? 

Would it be easier to use the 12VDC 
to 70VDC converter (April 1993, SILI- 
CON CHIP) and will this supply around 
2.5 amps (not much more)? Also, could 
a 200W, 12VDC to 240V AC inverter 
be modified so it will produce 50- 
60VAC. Any help you can give is 
greatly appreciated. (S. G., Tewantin, 
Qld). 

* Changing this design to reduce the 
output power is not really practical. A. 
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«22V. (NOM) 


charger when power is present and 
disconnect it when power is re- 
moved. You could do this with a 
12V relay connected to the DC in- 
put to the charger; ie, across the 
4700uF capacitor. The relay coil 
will need a series resistor to pre- 
vent over-dissipation. 

The DC voltage across the 4700F 
capacitor can be expected to be 
about 22V and the series resistor 
will need to be the same value or a 
little less than the relay's coil re- 
sistance. For example, if the relay 
coil resistance is 1609, the added 
series resistor should be 150Q with 
a 2W rating. The relay should have 
a contact rating of at least 5A. 

The accompanying diagram 
shows the concept. 


SLA 
CHARGER 


RLYVA 


better approach would be to use the 
100W DC-DC converter published in 
the December 1990 issue. We can sup- 
ply a back issue for $7.00 including 
postage. 

Modifying our 200W 12V to 220VAC 
inverterto produce 60VAC would also 
notreally be practical although it could. 
be done. The main inverter trans- 
former would need to have a lower 
turns ratio (ie, less secondary turns) 
and the inverter feedback changed. 
Ideally you could also use lower rated 
Mosfets in the H-pack drive circuitry. 


High power 
dimmer doesn't 


Ihaverecently constructed the high 
power dimmer described in the Au- 
gust 1994 issue of SILICON CHIP but it 
doesn't work. After connecting up, 
the lamp will come on at full bril- 
liance when the slider pot is at 5096 of 
its travel. There is no dimming action 
at all. 

Ihave checked the wiring and it all 
seems OK. (J. N., Leongatha, Vic). 


* The fact that you have no control 
over the brightness suggests that the 
there may an open circuit in the wir- 
ing associated with op amp IC2d and 
the "set max brightness" trimpot VR3. 
Check your soldering carefully to en- 
sure that the connections to VR3 and 
the associated series 4.7kQ resistor 
are not open circuit. 


Electric fence 
has no zing 


I have built the Electric Fence de- 
scribed in the July 1995 issue of SILI- 
CON CHIP. It has been impossible to get 
high enough output to deter anything. 
The fence is a single wire obviously 
well insulated but the output via the 
coil can be hand-held without dis- 
comfort. On completion of the kit, an 
output spark of 2mm was observed 
but the coil failed to click as men- 
tioned in the instructions. 

We used two coils which were fairly 
new and were meant to be used in 
conjunction with a ballast resistor, опе 
a Bosch GT40 and the other an 
Echlinttil Performance, Both are in 
excellent condition and there is no 
discernible difference in performance. 
This kit was put together with all due 
care and we've been scratching our 
heads ever since. Could you please 
advise what the problem is? 

The length of the fence is well be- 

low 1km, somewhere slightly above 
зап, so it was thought most appropri- 
ate for this installation and it has op- 
erated successfully with a borrowed 
Daken B20 12V energiser. (R. D., Boon- 
ah, Qld). 
* The 2mm length of spark from the 
high tension output would indicate 
that the controller is not functioning 
correctly. We have modified the Elec- 
tric Fence Controller circuit since pub- 
lication to provide a 10kV high ten- 
sion output rather than the original 
5kV. This change requires a 1.20 1W 
resistor in place of the 6.80 resistor in 
series with the coil, 

Apart from the need for this change, 
there should not be any problem with 
the circuit unless a component is faulty 
or incorrectly oriented or positioned. 
The 555 timer is probably functioning 
correctly since you say a spark is pro- 
duced, however, it may not be driving 
Qi fully into saturation to provide 
sufficient base current for (Q2. 

Check that the collector of Q1 goes 
fully high when switched on and that 


the base voltage of Q2 when switched 
on is about 1V. Note that the 1.5kQ 
resistor between pins 6 and 7 of IC1 
will need to be changed to a value of 
about 1MQ to extend the time to meas- 
ure this switching when using a 
multimeter. Take the coil out of cir- 
cuit when doing this since it will draw 
excessive current due to the long on- 
time. 


DiscoLight 
double triggers 


I have a technical query regarding 

the DiscoLight which was described 
in the August 1988 issue of SILICON 
CHIP. I have just built one which works 
perfectly in all modes except it trig- 
gers twice on each bass beat. Strobe 
seems OK but the ALT and Chaser 
moves in two steps and as there are 
only four channels only two lights 
effectively operate. It triggers fine via 
the Oscillator. Are there any errata for 
the trigger or squaring circuit? Have 
you heard of this problem? Any sug- 
gestions? (S. S., Melbourne, Vic). 
* Double beating when used to trig- 
ger from sound is probably caused by 
there being too much signal. Try ad- 
justing the sensitivity down. You may 
also find that decreasing the 1MQ re- 
sistor between pins 8 & 10 of IC1c to 
180kQ will improve the result. This 
provides a much greater hysteresis on 
Schmitt trigger IC1c. 


Overheating 
Tarago 


I have been trying to overcome a 
long-standing heating problem in my 
Tarago van. After checking thermostat 
and repairing the radiator, the hoses, 
clamps and the head and having the 
auto transmission checked, all seems 
to be OK. But I still have an unex- 
plained loss of water and elevated 
temperature after driving about 100- 
120km. As a result I am forever top- 
ping up the water after every second 
trip and can never really have any 
peace of mind when travelling. 

Iwant some circuitry to monitor K- 
type thermocouples to sense the tem- 
peratures of the automatic fluid and 
engine coolant, both leaving and re- 
turning after cooling, as well as the 
engine oil and ambient air tempera- 
ture entering the radiator. I'd like to 
display the readings in pairs using the 
alphanumeric LCD (May 1993, SILI- 


Poor gas mileage 
in the Kingswood 


linstalled the programmable ig- 
nition system (March 1996) in my 
1974 Holden HQ approximately 
four months ago. I though this 
would be the solution I was wait- 
ing for, to allow me to change my 
timing on the fly when changing 
from petrol to gas and vice versa. 

Overall, I am very impressed 
with its operation, and I have no- 
ticed a marked increase in power. 
But after playing with various set- 
tings constantly for the last few 
months, I am still experiencing a 
fairly large drop in my gas fuel 
economy. Before installing the sys- 
tem, I could drive from Melbourne 


CON CHIP) and be able to recall the 
maximum reading later. 

I feel that by monitoring all the heat 
sources simultaneously, I can observe 
the thermal runaway building and 
catch the offender. I think the trouble 
is linked to the way the auto is cooled. 
The engine radiator has a small heat 
exchanger for the transmission fluid. 
It seems that at a particular ambient 
air temperature the radiator cannot 
handle the load from the auto and this 
starts the heating cycle off. 

At least, I suspect that this is what 

is going on as it appears to occur dur- 
ing the warmer months of the year. I 
plan to transplant the system to a 
friend’s 4-wheel drive when I have 
fixed my problem. I will include the 
transfer case and both differentials as 
he does some very serious driving. (T. 
F., Bundaberg, Qld). 
* We have not published any circuits 
to suit a K-type thermocouple and we 
do not have any plans to do so in the 
near future. However, it may be possi- 
ble to modify the Digi-Temp, as fea- 
tured in the January 1997 issue of 
SILICON CHIP. 

As published, this circuit will read 
the temperature at up to eight sepa- 
rate locations at up to 99°C. We have 
spoken to the designer, Graham 
Blowes, and he is confident that it 
could be modified to read tempera- 
tures to about 120°C. This could make 
it suitable for your application. 

However, while it is not our normal 


to Benalla and back on one tank of 
gas, a round trip of approximately 
420km. Now, I find that I can only 
just make the one way trip. Any- 
way, I am hoping that someone 
can provide me with some suit- 
able settings to allow for better tim- 
ing for gas. Please! The price of gas 
in the country is double that of the 
city! (R. B., Melbourne, Vic). 

* Unfortunately we do пої ћауе 
any information on ignition tim- 
ing for cars and especially not for 
use with gas. We can only suggest 
you take the car to a speed shop , 
which has a dynanometer and ex- 
haust gas analysis equipment. They 
should enable you to obtain the 
best compromise between power 
and economy for your car, 


province to give automotive advice, 
we think that you have a leak in the 
cooling system, not a mechanical de- 
fect which will be revealed by a tem- 
perature monitoring system. 

The reasoning is this: if the engine 
coolantis overheating and causing the 
radiator cap to vent, no fluid should 
be lost; it will all go into the overflow 
bottle. The fact that you have to top 
up the system frequently points to a 
leak. 

We think that the elevated tempera- 
ture is caused by the loss of coolant, 
not the other way around, We strongly 
suggest that you take your car to the 
local Toyota service people for a thor- 
ough investigation. Leaving it un- 
repaired will eventually lead to a fail- 
ure of the alloy head and that will be 
very expensive to repair. 


Notes & Errata 

Digi-Temp Digital Thermometer, Janu- 
ary 1997: the designer of this project 
has advised that the pinout diagram 
for the DS1820 sensors is reversed; 
the GND terminal should be on the 
righthand side and the +5V on the 
lefthand side. No damage appears to 
occur when this wrong connection is 
made, 

Smoke Alarm Panel, January 1997: 
one of the array of 100uF capacitors 
on the circuit of page 29, January 1997 
should be 10uF. The component over- 
lays are correct. sc 
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CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 
cents for each additional word. Display ads (casual rate): $25 per column 
centimetre (Max. 10cm). Closing date: five weeks prior to month of sale. 

To run your classified ad, print it clearly on a separate sheet of paper, fill out the 
form below & send it with your cheque or credit card details to: Silicon Chip 
Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to (02) 9979 


6503. 


Enclosed is my cheque/money order for $ 


or please debit my 


(J Bankcard О visa Card ( Master Card 

Саам. СТТ | * ПЁ?! 
Signature. Card expiry date. 

Name 

Street 

Suburb/town Postcode 
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FOR SALE 


C COMPILERS: Everything you need 
to develop C and ASM software for 
68HCO08, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086 or 
8096: $140.00 each. Macro Cross As- 
semblers for these CPUs + 6800/01/. 
03/05 and 6502: $140.00 for the set. 
Debug monitors: $70 for 6 CPUs. All 
compilers inc 'HC12, XASMs and 
monitors: $480. 8051/52 or 80C320 
Simulator (fast); $70. Disassemblers 
for 12 CPUs only $75. Try the new C- 
FLEA Virtual Machine for small CPUS, 
build a "C-Stamp". Demo disk: FREE. 
All prices + $5 p&p. GRANTRONICS 
PTY LTD, PO Box 275, Wentworthville 
2145. Ph/Fax (02) 9631 1236 or 
Internet: http://www.mpx.com.au/ 
~Igrant. 


WEATHER FAX DECODERS: for HF, 
VHF/UHF use with JVFAX, MAXISAT 
and SATFAX. Details D. G. Hopkins, 4 
Handsworth Street, CAPALABA 4147. 
(07) 3390 3328. 


MICROCRAFT PRESENTS: Dunfield 
(DDS) products are now available ex- 
stock at a new low price; please ask 
for our catalogue. Micro C, the afford- 
able "C" compiler for embedded appli- 
cations. Versions for 8051/52, 8086, 
8096, 68HC08, 6809, 68HC11 or 
68HC16 $139.95 each + $3 p&h * 
Now on special is the SDK, a pack- 
age of ALL the DDS “С” compilers for 
$399 + $6 p&h * EMILY52 is a PC 
based 8051/52 high speed simulator 
$69.95 + $3 p&h * DDS demo disks 
$7 + $3 p&h * VHS VIDEO from the 
USA (PAL) "CNC X-Y-Z using car alter- 
nators" (uses car alternators as cheap 
power stepper motors!) $49.95 + $6 
p&h (includes diagrams) * Device pro- 
gramming EPROMs/PALs etc from 
$1.50 * Fixed price electronic design 
and PCB layout * Credit cards ac- 
cepted * All goods sent certified mail 
* Call Bob for more details. MICRO- 
CRAFT, PO Box 514, Concord NSW 
2137. Phone (02) 9744 5440 or fax 
(02) 9744 9280. 


RAIN BRAIN AND DIGI-TEMP KITS: 
8-station controller and 8-channel, 
RS232 digital thermometer uses the 
incredible DS1820 sensor. Call Man- 
tis Micro Products, 38 Garnet St, 
Niddrie, 3042. P/F/A (03) 9337 1917. 
http://www.home.aone.net.au/mantismp 


SIMPLE PIC84 PROGRAMMER: LED 
model 6 lights $65, LCD 16x2 char. 
$75, P+H $3. Also low-cost design, 
prototyping and microcontroller pro- 
gramming service. Eastern Electron- 
ics (02) 9789-3616, Fax (02) 9718- 
4762. 


CAR/RALLY COMPUTER KIT: includ- 
ing fuel sensor & speed sensor. 
68HC05 & HC11 DEVELOPMENT 
SYSTEMS: Oztechnics, PO Box 38, 
lllawong NSW 2234. Phone (02) 9541 
0310. Fax (02) 9541 0734. 
http://www.oztechnics.com.au/ 


HOMEMADE GENERATORS: how to 
instructions. Eight pages free text and 
colour photos on the Internet at: 
http://www.onekw.co.nz/onekw 


SEND A BLANK MESSAGE to 
help @ dontronics.com for details on 
how to join our SiClub and List Server 
Support group. We have a free Basic 
Interpreter for the PIC16C84. Largest 
range of PIC related products South 
of the Equator. 


SATELLITE DISHES: international re- 
ception of Intelsat, Panamsat, Gori- 
zont,Rimsat. Warehouse Sale — 4.6m 
dish & pole $1499; LNB $50; Feed 
$75. All accessories available. 
Videosat, 2/28 Salisbury Rd, Hornsby. 
Phone (02) 9482 3100 8.30-5.00 M-F, 


WARNING! WARNING! WARNING! 
WARNING!! ПТТ 

VIDEO CAMERA MODULES Beware 
of higher or lower prices for a similar 
camera! BUY A BETTER CAMERA 
AT A SIMILAR PRICE! With a 
CHOICE OF ..... 380, 460 & 600 TVL 
resolution.0.05 lux low light & IR sen- 
sitive. TEENY WEENY 28mm x 28mm 
PCBs. ELEVEN board lenses. FOUR 
pinhole lenses. IR cut/pass & polaris- 
ing filters. 800+ nm 52 mW/Sr IR LEDs. 
Ancillary equipment. BEFORE & AF- 
TER-SALES SERVICE, HELP & AD- 
VICE! Before you buy! Ask for our 
detailed, illustrated price list with ap- 
plication notes. Also available CCTV 
technical, design & reference manu- 


MicroZed Computers 


PO Box 634, ARMIDALE 2350 (296 Cook’s Rd) 


Ph (067) 722777 – may time out to Mobile 014 036775 


Fax (067) 728987 (Credit Cards OK) 


http://www.microzed.com.au/~microzed 


BASICSTAMPS 
& PIC Tools 


PRALA 


With third party supporting 
products, all in stock 


Easy to learn, easy to use sophisticated CPU based controllers 


Credit cards OK 


Printed Circuit Board Manufacture 
48-Hour service * High quality + Low prices 
ТА 1 offs to any quantity CI: 


| RCS. Rapo Pry. Lx 


651 Forest Rd, Bexley 2207 2207 
makes all the project PCBs 
published in SILICON CHIP. 

and other Australian magazines 
Tel --61 2 9587 3491 Fax 9587 5385 
E-mail resradio@cia.com.au 


als & inter-active CD ROM. Allthings 
Sales & Services 09 349 9413; fax 09 
344 5905. 


JAPANESE QUALITY & TECHNOL- 
OGY at very competitive importer- 


Send two 45c stamps for info 


MEMORY * MEMORY 


COMPAQ 
ВМБ ARMADA 1100 
Ail other models avaliable 


ВМ Portege/ Sat EDO 
16Mb Portega/ Sat EDO 


Allothermodelsavalable — $Call 


{ti Тра 758, 360 00 $240 
Al other models avaiable 


ЕЖЕН 
b50- 


MEMORY * 


Te 


16M 72 PIN-70 $162 $132 
32Mb 72 PIN-70 $306 $264 


4МовМ 
16МЬЗ2МЬ 
 64Mb/128Mb. 


335/63 
$192/262 
1080/2112 


AM HP 485 337 
Bb HP 4&5 3111 
Alter odes aate "cal. 


18 
(ОҒЕТІМЕ WARRANTYI) |65 BIN- c 


36-89 12 $5 
BMb/tGMb- 168 PIN $60/1 
Saved - 108 PIN 5260004. 


PTYLTD 


Email: 


direct prices. Automatic IRIS, manual 
IRIS & varifocal CS LENSES. Manual 
iris from $49. Auto iris from $93. 
Varifocal from $75. Allthings Sales & 
Services 09 349 9413; fax 09 344 
5905. 


SILICON CHIP FLOPPY INDEX 


WITH FILE VIEWER 


Now available: the complete index to all SILICON CHIP articles 

since the first issue in November 1987. The Floppy Index comes 

with a handy file viewer that lets you look at the index line by line or page by 
page for quick browsing, or you can use the search function. All commands are 
listed on the screen, so you'll always know what to do next. 


Notes & Errata also now available: this file lets you quickly check out the Notes 
& Errata (if any) for all articles published in SILICON CHIP. Not an index but a 
complete copy of all Notes & Errata text (diagrams not included). The file viewer 
is included in the price, so that you can quickly locate the item of interest. 


The Floppy Index and Notes & Errata files are supplied in ASCII format on a 3.5- 
inch or 5.25-inch floppy disc to suit PC-compatible computers. Note: the File 
Viewer requires MSDOS 3.3 or above. 


Price $7.00 each + $3 p&p. Send your order to: Silicon Chip Publications, PO 
Box 139, Collaroy 2097; or phone (02) 979 5644 & quote your credit card 
number; or fax the details to (02) 979 6503. Please specify 3.5-inch or 5.25- 
inch disc. 
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460 & 600 TVL HI RESOLUTION 0.05 
lux VIDEO CAMERA MODULES IR 
& low light sensitive from $96. 09 349 
9413. 


VIDEO CAMERAS C/CS from $87. 
MICRO C/CS MOUNT from $145. 
DOME CEILING from $131. A.S. & S. 
Fax 09 344 5905. 


COLOUR 420 TVL MODULES & C/ 
CS MOUNT CAMERAS auto shutter 
small light 12 VDC from $306. Ph 09 
349 9413. 


DIY CCTV 5.5" plug-in sets complete 
with IR LED-Audio-Camera, 20M ca- 
ble & plugpack from $269. 09 349 
9413. 


VIDEO AUDIO TRANSMITTERS 7" 
wireless CCTV sets. TX/RX module 
pair only $80. 09 349 9413 fax 09 344 
5905. 


ERA MODULE. PCB 28 x 28 mm, IR 
& low light sensitive, with 2.8, 3.7 or 
5.5 mm pinhole lens. A.S. & S. 09 349 
9413 fax 09 344 5905. 


DIY SECURITY ALARM SUPPLIES 
Professional grade equipment PIRs, 
autodialler alarm panels, CCTV, cable 
etc. Send for price list. All prices whole- 
sale. AFFORDABLE ALARMS, 7 Fire- 
fly Crescent, Lawnton, Qld. 4501. 


DATAMAN EPROM PROGRAM- 
MERS: Dataman S4 world's leading 
handheld programmer/emulator, 
onscreen editor, over 1500 device 
types including EPROMS/EEPROM/ 


Microprocessor For 
Digital Effects Unit 


Thisisthe 68HC705-C8P programm- 
ed microprocessor IC for the Digital 
Effects Unit (see Feb. 1995). 


Price: $45 $6 p«p 
Payment by cheque, money order or 
credit card to: Silicon Chip Publica- 
tions. Phone (02) 9979 5644; Fax 
(02) 9979 6503. 


Flash up to 8Mbits. Dataman-48 up to 
48pin DIL. DOS/Win software, free 
updates. Call or email for details. DIG- 
ITAL GRAPHICS P/L, PO Box 281, 
North Ryde, 2113. Phone (02) 9888 
3105 

dgriffo@ ozemail.com.au 
http://www.ozemail.com.au/~dgriffo 


KIT OF THE MONTH - CAR ALARM 
features entry/exit time, ultrasonic, 
bonnet/boot, back up, low cost. CCD 
CAMERA low light/high resolution 
32x32x27mm, $125. COMMERCIAL 
TV AUDIO/VIDEO transmitter to suit: 
$15 when purchased with camera. IR 
ILLUMINATOR also available. OATLEY 
ELECTRONICS Ph (02) 9584 3563 
Fax (02) 9584 3561. Much more info 
on our WEB SITE: 
http://www.ozemail.com.au/~oatley 


VINTAGE TUBES AND CAPACITOR 
BANK: Electros for vintage radio work. 
New stock. Low prices. Thousands of 
parts. Call P.A. Savell on 03 5871 
1921 or write to Р.А. Savell, 25 Wirbill 
Street, Cobram, Victoria 3644. 


Advertising Index 


Altronics .... 


Dick Smith Electronics ...8,9,34-37 
Earthquake Audio 
Emona . 

Freedman Electronics ..... 
Harbuch Electronics 
Instant PCBs .... 

Jaycar 

Kalex .... 

Kits-R-US . 

Macservice 

MicroZed Computers 
Pelham 

RCS Radio 

Rod Irving Electronics 
Silicon Chip Back Issues 
Silicon Chip Bookshop 


Silicon Chip Binders 


Silicon Chip Model Railway 


Pee —À — — — — —— — — — M ——ÓÓ = Projects Воо! 
І 1 2 : 
| SILICON CHIP BINDERS 1 | осот crip Sotware 
[ These binders will protect your copies : Tortech . 
of SILICON CHIP. 
| * Heavy board covers with 2-tone | 
П green vinyl covering l PC Boards 
П ж Each binder holds up to 14 issues | gie Sid Roue i: SILICON 
HIP projects are made by: 
[| + SILICON CHIP logo printed in gold- | 
i lí RCS Radio Pty Ltd, 651 Forest 
[| coloured lettering on spine & cover | es des: 
, у, NSW 2207. Phone (02) 
| Price: $А14.95 each (incl. postage in Aust). NZ & PNG orders please add | Bou edat 
$A5 each for p&p. To order, just fill in & mail the order form in this issue * Marday Services, PO Box 19-189, 
1 to: Silicon Chip Publications, PO Box 139, Collaroy 2097; Or phone (02) I Avondale, Auckland, NZ. Phone 
| 9979 5644 & quote your credit card details or fax (02) 9979 6503. I (09) 828 5730. 
he eee ee ee od 


96 SILICON CHIP 


RW 
Pt So та Ot 


Newnes Guide 

to Satellite TV 

Installation, Reception & 
Repair. By Derek J. Stephen- 
son. First published 1991, 
reprinted 1994 (3rd edition). 
This is a practical guide on the 
installation and servicing of 
satellite television equipment. The. 
coverage of the subject is 
extensive, without excessive 
theory or mathematics. 371 pages, 
in hard cover at $55.95. 


Guide to TV & Video 
Technology 

By Eugene Trundle. First publish- 
ed 1988. Second edition 1996. 
Eugene Trundle has written for 
many years in Television magazine 
and his latest book is right up date 
on TV and video technology. 382 
pages, in paperback, at $39.95. 


Servicing Personal 
Computers 

By Michael Tooley, First pub- 
lished 1985. 4th edition 1994. 
Computers are prone to failure 
from а number of common causes 
& some that are not so common. 
This book sets out the principles & 


ш 


practice of computer servicing 
(including disc drives, printers & 
monitors), describes some of the 
latest software diagnostic routines. 
& includes program listings. 387 
pages in hard cover at $59.95. 


The Art of Linear 
Electronics 

By John Linsley Hood. Published 
1993. 


This is a practical handbook from 
one of the world's most prolific 
audio designers, with many of his 
designs having been published in 
English technical magazines over 
the years. A great many practical 
circuits are featured — a must for 
anyone interested in audio design. 
336 pages, in paperback at $49.95. 


Digital Audio & Compact 
Disc Technology 

Produced by the Sony Service 
Centre (Europe). 3rd edition, 
published 1995. 

Prepared by Sony's technical staff, 
this is the best book on compact 
disc technology that we have ever 
come across. It covers digital 
audio in depth, including PCM 
adapters, the Video8 PCM format 


and R-DAT. If you want to 
understand digital audio, you need 
this reference book. 305 pages, in 
paperback at $55.95. 


Power Electronics 
Handbook 

Components, Circuits & Applica- 
tions, by F. F. Mazda. Published 
1990. 

Previously a neglected field, power 
electronics has come into its own, 
particularly in the areas of traction 
and electric vehicles. F. F. Mazda 

is an acknowledged authority on 
the subject and he writes mainly 
on the many uses of thyristors & 
Triacs in single and three phase 
circuits. 417 pages, in soft cover at 
$59.95. 


Electronics Engineer": 
Reference Bool 
Edited by F. F. Mazda. 
First published 1989. 
6th edition. 

This just has to be the best refer- 
ence book available for electronics 
engineers. Provides expert cover- 
age of all aspects of electronics in 
five parts: techniques, physical phe- 
nomena, material & components, 


electronic design, and applications. 
The sixth edition has been expanded 
io include chapters on surface 
mount technology, hardware & soft- 
ware design, semicustom electron- 
ics & data communications. 63 
chapters, in hard cover at $120.00. 


Radio Frequency 
Transistors 

Principles & Practical Applica- 
tions. By Norm Dye & Helge 
Granberg. Published 1993. 

This book strips away the. 
mysteries of RF circuit design. 
Written by two Motorola engi- 
neers, it looks at RF transistor 
fundamentals before moving on to. 
specific design examples; eg, * 
amplifiers, oscillators and pulsed 
power systems. Also included are 
Chapters on filtering, impedance 
matching & CAD. 235 pages, in 
hard cover at $85.00. 


Surface Mount Technology 
By Rudolph Strauss. First 
published 1994. 

This book will provide informative. 
reading for anyone considering the 
assembly of PC boards with 
surface mounted devices. Includes 
chapters on wave soldering, reflow 
soldering, component placement, 
cleaning & quality control. 361. 
pages, in hard cover at $99.00. 


Audio Electronics 
By John Linsley Hood. Published 
1995. 


This book is for anyone involved in 
designing, adapting and using 
analog and digital audio equip- 
ment. Covers tape recording, 
luners & radio receivers, 
preamplifiers, voltage amplifiers, 
power amplifiers, the compact disc 
& digital audio, test & measure- 
ment, loudspeaker crossover 
systems and power supplies. 351 
pages, in soft cover at $52.95. 
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Vv Title Price 

l Your Namı 

1 SENT 1 Newnes Guide to Satellite TV $55.95 | 
| Address (Guide to TV & Video Technology $39.95 | 

(Servicing Personal Computers $59.95 
l Postcode. І 
l L The Ап Of Linear Electronics $49.95 | 
1 Daytime Phone No.. Total Price $A І Digital Audio & Compact Disc Technology $55.95 | 
1 th " 0 CY Bank Ovi а L Power Electronics Handbook $59.95 | 
l M Cheque/Money Order ankcard “J Visa Card LÌ MasterCard О Electronic Engineer's Reference Book $120.00 | 
1 Т U1 Radio Frequency Transistors $85.00 | 
CadNo| | | | | - 
1 = EST | 2 L Surface Mount Technology $99.00 | 
Я к L Audio Electroni 52.95 
l Signature. Card expiry date. if ae х | 
1 Postage: add $5.00 per book. Orders over $100 I 
| Return to: Silicon Chip Publications, PO Box 139, Collaroy NSW, Australia 2097. $10.00 po bos ese ee SM SE EE I 
I Or call (02) 9979 5644 & quote your credit card details; or fax to (02) 9979 6503. = 1 
TOTAL SA 
bee ee LO lcd 


Order Direct 
From 


SILICON CHIP 


This book has 14 model railway 
projects for you to build, 
including pulse power throttle 
controllers, a level crossing 
detector with matching lights & 
sound effects, & diesel sound & 
steam sound simulators. If you 
are a model railway enthusiast, 
then this collection of projects 
from SILICON CHIP is a must. 


Price: $7.95 
plus $3 p&p 


p= =. ae че че — — —— —À — — —— MÀ — — — — — 
| Please send me copies of 14 Model Railway Projects : 
1 Enclosed is my cheque/money order for $ or please debit my I 
- (J Bankcard (J visa Card [Г] Master Card i 
I І 
башма. [ШЖ Lt e ni ы, ш TIS] 18) 

Ц 1 
i Signature Card expiry date. /. | 
1 мате Р Phone No (. ). I 
I PLEASE PRINT I 
1 Street [| 
| Suburb/town Postcode | 

a 


